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He may be downtown at the office or a hundred 
miles away . . . yet that happy, eager voice 
wings across the wires, straight into his heart. 
It summons up a sudden, tender warmth. It 
sweeps away cares and worries. It brings sure, 
comforting knowledge that all is well at home. 

Only a small voice, speaking into a tele- 
phone. But it can create a moment that colors 
the whole day. 

If you stop to reflect, you will r 
immeasurably the telephone contributes to your 
family’s happiness and welfare. It is a fleet 
courier . . . bearing messages of love, of friend- 
ship. A priceless helper . . . ready to aid in the 


lize how 


AMERICAN TELEPHONE 


AND 


task of running a household. A vigi 
alw: 


int guardian 
at hand when emergencies arise. 

Security, convenience, contact with all the 
world—these things the telephone brings to your 


home. You cannot measure their value in money. 
You cannot determine the ultimate worth of 
telephone service. 

But consider, for a moment, that your tele- 
Je system of nine- 
teen million others—a system of many million 
miles of wire served by hundreds of thousands of 
employees. Yet you pay only a few cents a day 


phone is one of a country. 


1 use. And you, enjoy the most 
less service the world affords. 
TEL 


EGRAPH COMPANY 


® 


Tha the guy they call 


and My Business 
is fixing 


Automobiles 


Tistx0r rascous,and Tam breaking into 
prin in this magazine for a funny reason 
—read on and you'll see why. Not many 
people know me but here’s what those 
who do say about met 

“There is a litle fellow with an up~ 
tosdate repair shop opposite the rail- 
road station named Eddie Powers who 
knows more about automobiles than 
‘any man in this part of the cauutry. 
And, if you want to hace your car 
Ffxsed, or if you want to know any- 
thing about ears, go to see Eddie.” 
“One day an advertising man who 
knows mecamein and said, ‘Eddie, what's 
the best car made in the medium price 
class?” Itold him, and Talso told him why, 
and he eame back and said, Let me print 
what you have just said in an advertise- 
ment in a magazine.’ I said, ‘Sure, why 
not? I believe it, I know my stuff, so 
why shouldn’t I let you print it? 
Here's what Eadie said: “When you 
take cars apart and fix them you get a 
{good look at what makes them tick, and 
believe me when you get inside, there is a 
big difference in ears that you do not see 
when you just look at the paint job. After 
you have driven in road races for twent 
years like I have as the second man wit 
the driver—the mechanic—with your life 
depending on the parts of the car you are 
riding in...and you have been foreman 
in some of the big automobile plants... 
and for ten years have made your living 
repairing cars of all makes, I think 1 
ought to lnow my st 
“Tlook over the cars at the Show every 
fear, and they aren't on the road Jong. 
fore T get a good look at all of them 
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from underneath. I believe DeSoto is the 
best automobile made for the money in 
the medium price fied this year. Every 
major part of this car is nearer right than 
fn my other car for the moncy on the 
market. The DeSoto is more‘automobile” 
for the money than any other car—and 
by ‘automobile’ I mean the newest things 
that theengincers havedeveloped tomake 
‘cars more economical to drive and more 
dependable and more comfortable. For 
instance: Floating Power—it eliminates 
vibration. Perfected Free Wheeling « 

Automatic Clutch...Safety Steel Body. 
Duplate Safety Plate Glass... and 
hundred and one other things, including 
almost everything there is on the most 
expensive ears in the world. If I were 


going to spend around $800 for a new 
automobile, DeSoto’s the car I'd buy.” 

Eddie Powers said we could print that 
statement, and now we ask you to do 
only one thing. We can't send you a 
sample car by mail, but we can do the 
next best thing—put a DeSoto together 
for you—in an illustrated booklet. 

Will you let us send you The Inside 
Story of America’s Smartest Low-priced 


Plese ead se (without bligaton) Yout bale 
‘The lanide Sery of Amerie’ Smartt Lowepicad 
Cs 

Nene 
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fadistor type. ale conditioner shown above 


By R. M. Bolen 


Secretary, Popul Science Intute 


RIER than the Sahara Desert,” 

is the way heating engineers 

describe the quality of the air in 

ninety-nine out of every hun 
tired heated homes. Most important of all 
the necessities of life is the air we breathe, 
yet because of artificial heating methods 
‘we live, during the winter months, in a 
‘man-made atmosphere far drier than that 
of Death Valley, 

Every year, statistics show, each indi 
vidual ‘eats some 2,000 pounds of food 
and breathes approximately 11,000 pounds 
of air. Millions of dollars are spent an- 
nually’ in selecting and protecting. that 
2,000 pounds of food, yet little thought is 
‘riven to the air in homes and offices, 

To live comfortably during the winter 
wwe heat the air in our homes, but in. so 
doing we make it dry and unhealthful. 
Heating air increases its capacity for hold- 
ing moisture. Air properly moistened by 
Nature, say at zero, contains only one 
third the moisture content necessary to 
xzood health when heated (0 room tempers 
ture. Although a relative moisture cin- 
tent of forty or fifty percent is considered 
‘deal, few homes, tests show, maintain 
relative humidity’ over fifteen percent 

Automatic, humidifiers now available 
make it a simple matter to control the 
moisture content in heated air. ‘These 
units, ranging in size from compact, hand- 
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ONDITIONING 


The Latest in Home Gomforts 


somely finished cabinets for use in place 
of radiators to units designed as part of 
large central hot air plants, insure com- 
plete winter comfort in 
mosphere heated and humi 
to the proper degree. Humidi 
an be obtained for use with 
every type of heating system, 
One design of forced circulation 
heating plant consisting of an 
automatic humidifier, oil-burning 
furnace, and electric blower costs 
little more than the average oil 
burner. Warm air plants of this 
type, having blowers, can also be 
used’ in summer to circulate the 
sir and prevent stagnation and the forma- 
tion of warm air pockets. Besides large 
central plants, separate blowers and hu- 
Imidifers can be obtained for use with an 
existing warm air system 
‘Complete year-round comfort with cool. 
Shumidifying in summer as well 


signed for use with 
existing steam, hot 
su gE 
design makes it as 
cold in summer as the 

‘Among the larger 
systems, complete. 
we oes He 
the air and control the moisture, but 
scientifically designed filters or washers 
remove dust and other impurities from 
the air. One unit, designed for use either 
separately in connection with steam or hot 
water heat or in conjunction with a warm 
eke ee oa 


circulates ‘the air in ‘addition to cooling 
your home in 


mer. 
air conditioning equipment 
tabinet type units that humidity 
the air in winter range in price from $150 
up, while supplementary humidifiers. for 
‘use in existing warm air furnaces are less 
expensive, Complete air conditioning units, 
combining cooling and heating, are of 
course more costly 

‘One has but to remember that sixty per- 
cent of man's energy is derived from th 
air, and that ninety percent of his time is 
spent indoors, to realize the importance 
of air conditioning regardless of cost. 

Readers interested in air conditioning 
can obtain further information by sending 
a self-addressed and stamped envelope to 
the Popular Science Institute, 381 Fourth 
Avenue, New York, N. Y. 


Something Makes Us Think 
He Likes His Astconomy 


‘Tue tide of Porvtan Scussce 
the main object towards which "our maga- 
zine” fs attuned is to popularize science or ex- 
Plain it in an easy un- 

erstandable form. Now 

what T would i 

know is why astronomy, 
the original and oldest 
of all the sciences. (the 


SH) 50 appaently 
neglected in Porvtak 
Sciexce Monruty, 
Surely there is no sci- 
face under the alasy 
that can compare wi 
itin romance, interest, and the ability to make 
a perio think, the real object of any scen- 
title magazine.” Astronomy holds within its 
pale. muli-varety of subjects, never vary: 
ing in their intensity of interest ind appeal. 
fam sure that every one of your readers will 
agree with me when I say that you are not 
ccurrying out the promise of Porvtaw Sci- 
ENcr's ttle when you #0 shamefully neslect 
the oldest ofall seiences—astronomy —B.L, 
Far Rockaway, N.Y. 


Can You Imagine Anyone 
“Just Ignoring” Chicago! 


Tr sre to me that a lange city like Chicago 
should take more interest in a magazine like 
Porutan Sctexce Moxrmiy. After. Jooking 
‘over quite a number of editions I find very 
few leters in your "Our Readers Say” column 
written from this city. As a matter of fact 
there was none at all foe the last few months. 
‘Am wondering whether this column just ig 
pores them, oF the readers fail to submit letters 
important enough to publish —C.J.S,, Chie 
cago, Il 


Your Pool, D. 8. R., Is Just 
Twelve Feet in Depth 

Aux uly imu in "Our Readers Say" 
column thee Ba problem sbout Pool and 3 
feed, The question whew, deep the pool I 
feet fact ee. have proved th by dr 
ing 2 dingram=—J.W.C, Jocksonvil, Ie 
It's Just Possible You Can 
Blame Old Man Worry 


I sex by the papers that the death rate from 


shrubs i tetas 
siete en coe sene 
Hoe aves 
mn c ‘ 

i i it sounds like the 


lanetary conditions, butt 
to me, Had bot 
weather anything to do 
with it?) And drinking 
jced liquide—non and 
the other sort? T asked: 
ny family doctor but 
all Tot out of him was 
grunt. Was that the 
best T was entitled to? 


=TRE,, Greenville, Ohio. 
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Here's an Explanation of 
Full Moon and Frost 
R.LR., Worden, M. has a problem he wants 
answered "Wh: Tess 
"Physical geography 


{ells you that tides follow the moon, and as the 
‘moon is a big maznet the same as the earth it 


This force prevents dew 
as beavily at this phase, Also our 
satelite reflects a small amount of heat and 


Problem of Aieplane Flight 
Is All Settled Again 


May I please make a correction? Several of 


an airplane is 
[pushed through the air by the slipstream. 1 
annot agree with this statement in is entirety’. 
It is only partly true, because an airplane de 
ives its motive fore, o almost al fit, rom 
the partial vacuum in font of the propeller 
‘Therefore, it is easily seen that it is. pulled 
through the air. Similarly, a ship is pulled 
along by the area of partial vacuum in front 
of the sail—W.E.T, Hareiburg, Pa. 


Only a Cyclone Needed to Give 
This Car Its Top Speed 


Ix ar¥ opinion the car, exch wheel of which 
was an engine, illustrated in a recent ise of 
your magazine, would attain the speed men- 
toned in your article if 

ithad a cyelone behind 
itor was taken for oy 
‘Many dificalties stand 
in the way of the pro- 
duction of such a cat 
‘One of its weak points 
lies. im the fact that its 
entire weight, except for 
tires and. rims, is sup- 
Bort “by sath vital 
Darts as pistons a 
Fods. If one of two of the piston rods broke or 
the mechanism of the wheels failed to function, 
the car would be violently vibrated because of 
the eccentricity of the wheels. This would 
‘cause discomfort, or possibly injury. to the oc- 
upants. ‘The samme result, would follow the 
Sudden application of the brakes. I fail to sce 
‘wherein lies the advantage of this car over the 
Preen-day auto LCR, San Sou, Aus 
trl 


Sometimes It’s Just as Well 
to Get Your Terms Right 


T exramar EJ.RR, before inficting any 
more peeudo-astronomic junk. upon us, {9 
Study with care the detrition of “centitueal”™ 
fore (a. pomary school dictionary will be 
sufcient) so as never again to get himself as 
badly “balled up” ashe recently di The force 
to which be reter is the centripetal, draveing 
toward the center. The centrifugal force, on 
the contrary, is the force by which the planct 
tends to rrende from the center, owing 10 3S 


tendency to travel in a straight line (on the 
tangent) instead of following the curve, to 
‘which curve itis held by the opposite tendency 
ff the centripetal, As to his theory itself, it 
reminds me of what old Josh Billings used to 
Say: "What's the yuse ‘ov ‘oin' so mutch, 
when so mutch you no, ain't s0?"—CAP,. 
Monrovia, Cali 


He Would Like to Know 
How Bell Announced Spirits 


T wosoen if T could get an answer to this 

problem in your columns, "Our Readers Say." 

Here iri Ata recent “Spiritual Conven 

Hon’ they had a “eal bel invented by Henri 

Nandermeain of Laue 

olen, 

wea cba he 
5 table, ‘Wou 

fing asthe delegates 

fame near it There was 


ing the table a 
it'was ringing, Would 


passed. Now what 1 
‘Should lke to know is this: fs there any way: 
iy radio or otherwise—whereby this "call bell? 
could be rang without anyone being near? 
‘These people would have us believe it was the 
‘work of spirits, Now you fellows that mean to 
rer his pense don't eet Sree, There 
fre a good’ many honest and brainy” people 
‘who believe in spiritualises, T would lke to 
Know if this “bell test™ it on the square 
BM, Petoskey, Mich, 


Maybe the Big Fellow Would 
Simply Loaf Along 


Wm. your renders please help me answer 
thie problem: Tan the return eroove of 
bbowilng alley we allow first the larzest ball to 
roll back by gravity alone, and then the salle 
fat, which will take the longer time to make 
{the trip? Neither one isto be given a push. 
PC, Troy, NY. 


Anyway, You Must Admit, 
It Was a Right Nimble Fly 


No, atone proof is needed to convince me 
that it does ‘ain fish. TL have definite proot 
that in 1908 at Clinton, Mo, it rained fish, Af 
ter a heavy downpour of rain a man walkin 
through the lawn was amazed to find a lot of 
fish from one t0 (wo 

inches long. Here is a 
problem to work on. 
Feo trains "are aps 
proaching on the same 
{rack from towns thite 
ty miles apart. Train 
D at the rate of ten 
‘miles an hour; train E 
at twenty miles an 
hhour. A fy flies ahead 
of train E until it 
‘meets train D.Tt then 
turns and fies abead of train D till it meets 
train E. It keeps up this shutting process un~ 
{1 it i finally crushed between the two trains 
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as they collide, The fy goes at the rate of 
thirty miles an hour, How long did it iy, and 
hhow much distance did it cover before it was 
Killed? As for these kickers, it would be great 
if they would (ura into miles #0 they would 
Ihave right to kick. Nobody makes them read 
Porutar Sciexce—P.VS,, Florence, Mo, 


Who Else Wants Articles on 
Railroads and Farms? 


Raruzoans are a commonplace, but to a 
Jknothead like me, inery and its opera 
tion is fascinating. What T want to know is 
what makes the wheels 

zo round, and how, im 
4 big raifoad terminal 
Iikethe Grand Central, 
New York, Getting in 
andout of aneof these 
places i, to me, a be- 
‘wildering experience. 
T don't see how it's 
‘done. Tt looks like a 
Greek maze, but. T 
suppose it’s really. 
highly” systematized 
and orderly. Why don't you take us under- 
ftround and show us how the whole business 
works? Td eat up. such an asticle. Mavtse 
‘thers would, too, Also, to us city raised fel- 
ows, « description of how a 1000-acre farm 
is run would be juicy reading. Compare its 
Baer "operation with thirty years aco. an 
keve the whole dope from {all plowing to next 
Year's threshing, Sorry T haven't any more 
Ideas to sip you right now PL, New York 
City. 


This Boy Spoke Up 
and Got Himself Seen 


Sms to me yd ne 0" 
‘This phrase, spoken by & phitoropher of an 
cient ‘limes, ‘could he applied to B. R. “Vou 
fave spoken and were seen” This ist reply 
to his exten (i hou be called erie 
OLE, Aves letter on ou athe nal Many 
{ spiemaid idea was choked at is bith oxy 
ictus of fear of ridicule by “estes” who ean 
taaily prove that the ea is rome singe 
does nat run along conventional tacks CM 
Bo Detrlt Bich, 


An Echo of Approval 
Comes Out of Idaho 


‘Tue, "Kick-o.graphs” under the paxe tite 
“our Readers Say” always ive me many 
samiles, Those rai articles by Alfred P. Lane 
find Joba Cate are fine and really tell us some~ 
thing, and T only regret that we cannot have 
more of sch writing, However, I, for one, am 
Very” glad for that tnuch, and Ihave found 
them ‘ery helptul in givin me a fitle Insight 
into what goes on inside a radio—-WAM, 
Cocur d'Alene, Tdaho. 


Do You Know How to Ran 
Molten Iron Through Pipes? 


Here i litte problem that I hape you may 
shed some light upon. 1 know itis possible to 
pipe molten lead, but i it possible to pipe 
fnolen ion? Tanticipte the diference in their 
respective meltina points,butarea’tthezealloys 
with a melting point higher than iron? Perhaps 
iF i uenon were 

brought to the atten 
Won of your readers 
they might beable to 
offersomesusgestions, 
‘This isnot. a, mer 
whim of mine, but is 
based ‘upon a prop. 
‘sition that fronts an 
Sndustey that Tam 
connected with. So I 
assure youthatany in- 
formation or reler= 
fences that you may bring to my attention sill 
bbe most sincerely appreciated, WP. Jr, Gar- 
wood, N.J 
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Bridge as a Science and 
Also « Big Headache 


Bawer problem submitted by AH, For- 
est His, LL, i neat enough to give 2 thrill 
‘when you get it. Cards are distbuted thus: 
South, diamonds, queen; spades, 5, 4; clubs, 
Jack, 10, 6. West: diamonds, king, 

3,3; clubs, 9.5. North, diamonds, ace. 

8,2; hearts, §, 6. East, diam 

6, 2! clubs, 7, 4, 3. Hearts are trumps. South 
ads 10 of clubs; west, §; north, 8; east, 5, 
South leads $ of spades; west, 3; north § of 
hearts; east, 2. North leads 6 of hearts; east, 


tons; east 4 of cobs; south, $ of spades; 
‘test 1 of diamonds North less 2 of clube; 
fast, 7 south, ck: west, 9. Souths 6 of dbs 
Sow good: Ite dacarde spade istend 
Ft tof cb, south throws away the n= of 


clubs and his § of 
—O.7T,, Dubuque, 


Evidently This Writer Has 
No Time for Asteology 


Ix aerty to J.P. R. of Detroit, Mich. 1 
‘wish to remind fhe that astrology Is not quite 
48 old as the world itself. Astrolory was ori 
fated by the Chaldeans of Babylonia, 
Certainly the earth was in existence for at 
two or three years before the Chaldeans at 
rived to originate their fascinatingly foolish 


ides then tales Inst trick, 


foi rma acc ment to toi 
spothere. x iw. Theres mobi tee 
bine Swonders™ in 

{his occa fonlahnese 

Nit there i to astod 
oxy bot a 
‘Sg ere ale 
Sccurntdy to. protic 
Si coming’ trouble, 
wouldnt we be able 
(avoid them? Any: 
tne can make a guts 
and ‘gocas_ more se 
atately than these 
fuk star gazers who 
ant distinguish a tar Stor a planet, No doubt 
ie was astrology that predicted the discovery 
ff Piao, and of courte the astrologers knee 
ext alone how Phat 

ives ofthe poor fol who bee inthe “o> 
cult seence "RAE. Chica, ll 


Kind Words and Cusses 
Keep the Wheels Turning 


nave been taking your magazine for some 
time, and its the best out. You sure do not ob 
Ject to having people “cuss” vou out. I get as 
much kick out of “Our Readers Say" a5 1 do 
from the rest of the mazazine, My hat goes off 
t0B.S.L., East Milton, Mass, He bas the right 
Mea. What we want 1 still more chemi 
LS, of Philadelphia, Pa. also bas the right 
dea. Why spoil a perfectly good science maza- 
Hine with unscientiie fction?—E.0.B., Com- 
rmcroe, Texas, 


Suggests Vacuum Tube for 
Real Stady of the Sta: 

Js ax¥oNE using the vacuum (ube to Iook 
at the stan? have been thinking # woud 
ihe pomible to wie television to pick up the 
plagets and show them enlarged on a sere. 
If this cn be done it would not be neceusry 
{0 build enormous telescopes H.R H Live 
rote, Cait. 


All You Need to Know 
‘About Falling Bodies 


To AJP, Cement City, Mich.: Asa physics 
student I wish to put you wise that i is now a 
Enown fact that all objects fall with an equal 


velocity, The formeia, which can be found i 
any high school physics text, is as follows: 
Where V=Final Velocity: Acceleration (32 
fect per sec.) t=Time D—Distance V=icet 
Da=izat2. Iris also stated in physics texts at 
all computations relate toa vacuum. This 
‘would mean thet the feather would fall as fast 
435 lead ball because there would be no alr 
resistance—E OS, Mifflintown, Pa. 


Most Likely Someone Sits 
on the Safety Valve 


You must know most everything, and what 
you don't know your readers do, so tell me 
iiis:'Why doesn’ the world blow up? tn the 
‘eater of the earth Sou've got heat and steam 
nd as and oil—everything necesary for a 
fine explosion—and nothing happens? Why? 
‘The scrawny litle lazy voleanoes that are on 
the job only now 

thet could hardly fur- 
ish suicent vent 0 
felieve the enormous 
pressure. How et" 
ful get reer? 
Sit tae that in the 
Age’ of the volcanoes 
ihe sariace ofthe exh 
was changed “by a 
thousind eruptions? 
Cantithappenagain¢ 
Iso why not now? 
[Looks 10 fe a itis a8 ood a te as. any, 
3d i mie Prove x erie mean oS 

ihe present. depression-of which you Muay 
fave beard, Can anyone tell me what Ys div= 
ing at and io why? Glad vo got information, 
AEST Mason City, Towa, 


Many Wise Men Think 
Both Statements True 


the apes, oF so it has been practically proven, 
Yet we are descended trom Adam and Eve 
‘They, according to the Bible, were the first 
rman ated woman, Which source ts one to bie- 
Tieve? Tf we choose apes as our ancestors, we 
almost say that the Bible does not tell tl 
truth. If we choose Adam and Eve, we a1 
distegardizye proofs already shown us by scl- 
‘entists. Will someone answer this question? 
SMSR, Flectra, Texas 


His Plea Is for More 
Mathematical Problems 


Laxt many of your rexders I should like to 
See more mathematical problems but not of 
the elementary type that usually appeac. My 
enticisa of the problems submitted is that, 
‘while they ate all elementary, many of ther 
presuppose certain assumptions. For instance 
fo NEAL problem one would have to as 

sume the earth's equator to he a perfect elrc'e 
of a deliite size, instead of being, as it is, 
merely an approximation, With this assumed 
the problem is Uses nothing mote than get 

the radive of a ciecle of which the circus 
ference 1s known—GNWP,, Meriden, Conn, 


Our Guess Is Horace, but 
Probably It’s Leopold 


T rave a problem I want you to ask some- 
cone ele to solve for ie. "If man by the manne 
of John’ married a 


wife by the mame of wu 
Marrian,andthey had ANG 
Si chilean ‘by the GY 
fame of James, Wate OS 


ter, Joan, Jean, Bell, 
and William, which 
‘one of the younesters 
‘would be the fist to Sil 
marry, and which one 

twould be last? T ack 
You, not you me. 
Hoping you publish 
this soon, T cemain your Raymondyille cor 
respondent IK J, Raymondville, Teas, 
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Ms ~ Visitors to a resort on the Pacific Coast can now view 
Diving Bell TGs Fawn ames a 

a submarine chamber that lowers them one hundred feet 

Of beneath the waves. Colored lights illumine the weird 

for Sightscers Bee eee 


possible disaster. See page twenty-eight for description 
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han 400 fect 


Below the surface 
the salvage vessel 
Artiglio IL raised a 
hig piece of the up- 
per deck of the sunk= 
en steamer Egypt, 
for whore lost trea 
ure in gold and tile 

era hard fight 


Take Millions from Sea 


AT 400-FOOT DEPTH 


By 
Michel Mok 


MILLION dollars in gold scooped 

up from the sea in a day! This 

‘was the news flashed by wireless 

from the Italian salvage ship 
Artiglio IL, whose divers recovered part 
(of the $5,000,000 in gold and silver that 
ent down with the ier Beypt off Brest 

‘Their success followed a three-year 
battle with ocean tides and storms, in 
the course of which fifteen men were 
killed and. two ships wrecked, 

‘The million-dollar haul was only a be- 
sinning. As this was written, about half 
Of the lost treasure had been dragged 
from the ocean, and the salvage work 
‘was progressing at the rate of more than 
‘$100,000 worth an hour. 


‘The venture owed its success to the 
use of a new steel diving bottle, or shell, 
that makes possible the recovery of trea- 
sure at depths too great for the ordinary 
diving equipment. As the Italian experts 
who raised the Egypt's precious cargo 
were the first to put this device to a 
practical test, they may be said to be 
the pioneers in modern deep-sea salvage 
wor 

With more than $5,000,000 in gold and 
silver in the steel strong-room of her 
hold, the British liner Egypt, bound from 
London to Bombay, India, in May, 1922, 
yas rammed in a fog’ by a French 
freighter off the coast of Brittany, and 
sank in 400 feet of water. 

Her chief radio operator, in the twenty 
minutes that elapsed before the sinking, 
flashed the SOS call. From his signals, 


ess stations ashore, with their di 
tion-finding apparatus, were able to take 
bearings. These, and the position recorded 
by the captain, who survived, aided in 
locating the wreck. Out of sight of land- 
marks, it lay nearly thirty miles from 
the nearest. coast. 

Lloyd's underwriters, owners of the 
cargo, in turn commissioned Swedish, 
French, and German divers to search for 
the Egypt and retrieve the lost fortune. 
Their efforts were fruitless. Finally, in 
June, 1929, the Marine Salvage Co,, of 
Genoa, commonly known as the "Sor- 
ima,” took hold of the job. 

Two vessels, the Rostro and the Avti- 
glio, were sent to the scene. ‘They at once 
begin the monotonous and often danger- 
fous task of hunting for the wreck. That 
job alone consumed fifteen months! 
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Freamite bombs were fastened to spare 
fore being lowered to blow seen 
"At right, the crew of the 


The treasure hun 
‘of that section of the Atlantic to be 
smooth and sandy. A steel cable, 2,000 
yards Tong, was stretched between the 
iwo boats ‘which, steaming on parallel 
courses like war-time mine sweepers, set 
out to drag it along the bottom. They 
had gone exactly five minutes when the 
sweep caught. Could it be that, by an 
incredible stroke of luck, the Eeypé had 
been found? ‘The answer came when. the 
cable slipped off the obstacle. Hauled in, 
it was covered with fragments, showing 
it had hit not a wreck, but a tock. The 
ocean bed thereabouts, the salvagers dis- 
covered, was a mass of jagged rocks 

‘That ‘was the first blow. Theteaiter, 
they weighted the sweep at both sides so 
that, instead of hanging in a slack loop, 
it traveled freely, high enough to miss the 
rocks; low enough to catch the wreck 

‘That summer the weather was so bad 
the salvage ships were laid up in Brest 
harbor for days at a time. One morning 
toward the end of June, as the two boats 
‘were plowing through a choppy sea, the 
sweep stuck. Rocks again? Not this time. 
‘The cable could not be budged. 

‘After three hours of tugging, the cable 
snapped. Near the break, particles of rust 
and traces of white paint stuck to. the 
sweep. This proved a wreck had been 
found, but it was not certain it was the 
Egypt. 

‘Riter the adventure of the broken 
sweep, storms and fogs forced the ships 
to abandon the hunt for the season. No 
definite clue had been discovered, but the 
salvagers had become familiar with the 
territory they bad to search, and on sev- 
eral occasions they had made satisfactory 
tests with their new diving equipment 

In the old rubber diving suit, a diver 
ean deseend to a maximum depth of 120 
feet. Beyond that, the water pressure be 
comes too high for a human being to en 
dure, The Exypt lay in 400 feet of water. 

rubber gear could not be used 
for new apparatus that would do 
the trick, the salvagers found two devices 
which they adapted to their needs. 

During the last fifty years, English and 
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ta topes above hime 


German inventors have produced several 
types of deep-sea diving equipment. They 
solved the problem by inclosing the diver 
in a metal case strong enough to resist 
the water pressure without any corre- 
sponding pressure inside. A man in such 
case could live and breathe normally. 
Air was supplied him at atmospheric pres- 
sure through a pipe from the surfac 
with another pipe to remove used air: 
or he could use a respirator absorbing the 


poisonous gases from his exhaled breath, 
And supply himself with oxygen from @ 
tank, 

The old rubber suit, however, 
the diver to move about. free 
through the sunken. ship, or do. manual 
work. To retain this advantage, the in- 
Yentors of the early metal equipment de- 
signed different types of undersea suits 
of. armor that proved hopelessly clumsy” 

This dificulty was partly overcome by, 

school teacher, who designed 

flexible joints working on ball 
ings h 

design, making it 
be metal. lighter. 
Commander Giovanni Quaglia, of Genoa, 
head of the Sorima, perfected this suit 
Aisne of the devices used by his 
apna, 2%, Enelish fm maki 
living apparatus designed a simple deep= 

water bottle oF shell in which one. man 
has room to stand or sit, breathing the 
same air over and over again through a 
purifying respirator, and carrying his own 
oxygen supply. The steel bottle has ob- 
servation ‘windows, electric. searchlights, 
and a telephone connecting it with the 
Surface. As it is meant to be lowered to 
the wreck by a ‘salvage ship and used 
as-an observation post by the diver, who 
directs the operations of the men aboard, 
this one-man. submarine is called the 

‘eye.” In modified form, this eye also is 
used by the Sorima people. It has proved 
the most effective piece of equipment in 
their salvage work on the Eeypt. 

Search for the sunken treasure ship was 
resumed in June, 1930. The Artiglio, ac~ 
companied by the Rostro, swept’ the 
‘ocean bottom for weeks. They found the 
vwreck—of a (Continu page 92) 
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Human Bomb to Plunge Four Miles 


Dare-Devil Parachute 
Jumper to Leave Plane 
in an Aluminum Shell 


[E world’s first human bomb 
will plunge earthward, within 
the next few days, from an 


airplane four miles above 
Salisbury Plain, England. Spectators 
will see a tiny’ speck, hurtling down- 
ward at a speed that’ may reach $00 
miles an hour, before it is near enough 
to be recognized as a glinting projec- 
tile of aluminum. Sealed head first in- 
side the hollow ‘shell, John Tranum, 
Danish parachute jumper, will be make 
ing a expert gamble with death 
anum be dashed to pieces 
before the horrid crowd? The dare 
devil experimenter believes not. A few 
seconds before he would crash, he an- 
ounces, he will pull a release lever 
within the jointed shell that be bas 
Just completed for the attempt, If 
ll goes well, it will open and hurl 
him out, and'a, parachute on his back 
will ease him down to a safe landing 
‘His perilous experiment 
gus siete purpose Tt wil 
feasibility of a plan for nding pas- 
sengers from high-lying bade pe 
airplanes of the future, 
wiation experts foresee the da John Tranum, parachute jum 
when airliners with air-tight eabins mpeg nobis pe 
fly eight to ten miles above the earth, 
where the thinness of the upper air 
‘oF “stratosphere” will permit almost 
Incredible speeds: In line with, such 
speed, the idea of dropping passengers 
Without stopping to land the plane has 
aroused speculation. An ordinary para- 
chute jump from a stratosphere plane 
probably would be fatal because of the 
lack of oxygen and the reduced pres- 
sure of the atmosphere, Therefore the 
if ¢hting passenger would need an air- 
i facket for protection during his 


Wi Tian’ weatory dow coc 0 
plan practicable? Put yourself in his 
Place, and you may imagine the sen- 
ations of @ person landing from a 
stratosphere plane of the next decade 
or two. “Over London airport!” an- 
ounces the steward. He leads you to 


ae | 


1th 
plage 
he ground 


the cabin amidships, and points to a 
tubular shell, You step in, with your para- 


‘ chute strapped to your back. He folds 

down the lid and your shell is slipped 
through an air lock and trapdoor, 

You are falling head foremost, The 

earth rushes up at you, and you remem- 


er the stewards instractions. “Open up 
as soon as you can see the machines on 
¢ field.” When the dots amid the green 
patches below you become airplanes, you 
Jetk the release lever and leap free of the 
opening shell. Your parachute unfurls and 

ih after your breathe 
he stratosphere 


Aluminum shell with eap remaved an 
‘deseclevll toady wo be could 
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Smoke Screen Hides Big Power Station 


Metonres of wartime air raids were re- 
vived in Germany the other day when gov- 
ernment. officials witnessed a. remarkable 
demonstration of smoke sereens for indus 
trial plants, During a mimic air attack, the 
power station at Friedland, which supplies 
all of East. Prussia with electricity, was 
completely hidden {rom “enemy” pilots by 
1 thick white cloud so that bombers could 
not find their target. 

‘A network of pipes was first laid about 
the plant, s0 arranged that chemicals from 
a battery’ of drums could be ejected simul- 
taneously from $00 nozzles to produce the 


“ROCKET” CARS TO RUN AT WORLD'S FAIR 


Runes in “rocket 
the World's Fair in Chicago, next 

Bullet-shaped vehicles of glass and al 
‘num will speed on cables between two 60% 
foot towers a quarter of a mile apart, giv 
ing sightseors a magnificent aerial view 

the fair grounds and buildings. The ca 
will spout colored steam, giving them th 
semblance of being propelled by rockets, 
iad spotlights will follow their progress at 
night. High speed elevators are planned to 
convey passengers to and he tops of 
the towers. Engineers estimate that ¢ 
cost will approximate one million 
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smoke. Men with hand tanks were sta- 
tioned at strategic points to supplement the 
main system, At a prearranged signal, the 
whole apparatus was thrown into action. 
Within only a few seconds, a blanket of 
impenetrable mist swept over the power 


house, shrouding it so effectively that at- 
tack from the air would be vain, The 
method was perfected by a former army 
major, and is designed to protect power 
stations, railway terminals, ammunition 
‘dumps, and industrial plant 


BATHER DRESSES IN BAG 


No narit house is needed for a change to 
swimming costume, when the bather is pro- 
Vided with a new “dressing bag” of heavy 
duck. The user distobes inside it, hanging 
his clothes upon convenient snap fasteners. 
Coat and shoes are removed before enter- 
ing the bag, 
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Earthquakes Foretold By Use of New Tiltmeter 


A wacttve that 
ay solve the prob- 
Jem of predicting 
earthquakes in time 
to warn persons in 
affected areas of 
their peril has just 
been ‘invented by| 
George E. Merritt, 
of the Bureau of 
Standards, in 
Washington, D.C 

Tt is known as a 
iltmeter and 1 
sulted from a dis- 
covery made se 
eral years ago. by 
Japanese scientists. A short time before the 
factual quake occurs, they announced, a tilt 
takes place in the earth's crust, This sug- 
gested to Merritt the possibility of devel 
{ng a machine that: would record slight 
ilting of the earth's erust and wara of an 
approaching quake. 

‘After several experimental instruments 
hhad been constructed, he devised his 
tiltmeter. Embedded in’ the earth at the 
bottom of a pit or well are two parallel re- 
flecting surfaces, a quartz plate and a teay 
of oil resting upon it. They reflect a ray of 
Tight (o an operator above who watches 
through a special device. Any tilting of the 

arth's crust throws the wo reflected beams 
out of alignment and produces an effect 
Known as “interference fringes” by: which 
the angle of tilt can be measured with the 
optical instrument through which the 
‘operator is looking 

‘The new apparatus is sad to be so sens 
tive it will measure any change that takes 
place in the earth's ceust within the space 
of one-tenth of a second, According to the 


‘Tiltmeter from which 
Tight ts refteccea 
rm of an earthquake 


ed mod 
a apeed! 
Clatrewater 


Wrrzwingson water 
craft be the next 

toward greater 
nessintransportation? 
Simply by attaching two narrow planes to 
the hull, the speed of any power boat up 
to fifty feet long may be nearly doubled, 
according to Dr. Oskar G. Tietjens, West 
inghouse research engineer. The planes, or 
‘wings, lift the boat almost entirely. out of 
the water and remove most af the frictional 
resistance. Dr. Tietjens has verified his cal 
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culations with a torpedo-shaped model sup- 
ported on fins and towed from another 
craft. Though it looked strangely topheavy, 


the model showed amazing sta tests 
and the designer expresses his confidence 
that it will prove surprisingly seaworthy. 
Dr. Tietjens recently designed a street car 
‘streamlined for speed. 


George E. Merrit of the U.S. Bureau of Su 
ida peering theo ice a 
St Relivo Tamp reflected from the tiltmeter 


inventor, several of these instruments Jo- 
cated at different points in a section of land 
would give data that would record any 
raring movements in the entire country 


In addition to giving warnings of ap- 
proaching earthquakes, the tiltmeter, Mer- 
itt points out, could be employed by 
‘engineers in constructing large buil 
dams and bridges to determine earth shifts 
so structures can be specially designed to 
resist them. 


VAPOR LAMP 
TINY BUT 
POWERFUL 


So Satart that it 
can b 


held in the 


perfected by two 
members of the 
University of Cis. 
cinnati’s physics 


Intended pri- 
marily for scientific 
‘work, the new lamp 
provides a compact source of intense illumi 
nation, Its construction prevents sparking 
and blackening of the glass. 


Smalllamp xives 
Brilliant tight 


u 


Sea Gulls Teach Man Secret of Flight on His Own Wings 


chimerical dream of a practical ps 

First results of the observations, presented 

recently to the French Academy of 
fored the. practic 


‘emulate the birds, weighing 220 pounds 
with the weight of his wings in 

ld remain aloft with an expenditure of 
ly one-eighth of a horsepower. This 
theory will soon be put to a test 


EVER-MOVING LIGHTS COLOR FOUNTAI 
, A te 


powered human Might. 1f a n 
tera peculiar hu 


STEAM FROM DEEP WELL 
TO RUN BIG DYNAMOS 


Sreast from the interior of the earth 
will soon run powerful electrical dynamos 
at Rome, Italy. In the newest project to 
harness subterranean heat for power, fol- 
lowing similar successful experiments in 
the past, wells are being bored 900 feet 
deep to tap the steam. The photograph 
shows one of the wells just after it had 
been holed through, spouting a geyser of 
vapor. A zone of volcanic activity is re- 
sponsible for the store of natural power, 
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many, In re 
letter of compl 
the departme 

seven trunkful 
motor cars and visit 
Upon their arrival, re 
poles are set 

dome 


Their mushroor 
© porous collect 


Factories That Poison Air Are Raided by German Officials 


=~ eee 


TURRET ON PLANE HOUSES GUNNER 


MUSIC SHORTENS 
WAIT AT PHONE 


‘Tuover telephor 
vice abroad may 

prompt than that to which 
Americans are accustomed, 
delays are not always ardu- 
‘ous. To soothe the feelings 
of impatient subseribers, a 
British telephone company 
recently installed a phono- 
‘graph in one of its London 
exchanges, While a caller 
is waiting for his party 


to answer, the operator 
switches him over to the 
phonograph and he enjoys 
a program of light music 
during the interval. 
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Gox turrets, usually 
associated with battle- 
ships, have now appeared 
on fighting craft of the 
air. One of England's 
newest military planes 
houses the machine gun- 
ner in a transparent, ree 
volving cage. The gun is 
fired through the single 
‘open sector of the turret. 
Protected from the wind, 
the gunner is able to take 
careful aim at his target. 
The photograph at. the 
left shows the new turret- 
‘equipped plane as it ap- 
peared during a recent 
pageant of the Royal Air 
Force at Hendon. 


soaked with liquid to absorh for- 
eign vapors in the atmosphere 
The samples thus obtained are 

don the spot, If air pol 
discovered, a report of 


GOLFER'S RANGE FINDER 
GIVES DISTANCE TO HOLE 
Desioxep especially for the golfer, a 
range finder enables him to, determine in- 
stantly the distance to the hole whenever 
the flag that marks it is visible. The user 
holds the device about twenty inches from 
his eye and sights through its tapered slot 
at the flagpole, first lining up its base with 
the horizontal or bottom edge of the open- 
ing. The range-finding card is then moved 
to ight or left until the pole Just fils the 
‘opening, at which point the distance is rea 
cde from a. numbered scale. With 
‘information, the player can decide 
which club to use. 


SOAPSUDS COOL MOTOR 
AND RAISE THE POWER 
Cootixc a motor with soapsuds is being 
tried in a Detroit, Mich., research labora~ 
tory. The suds are sprayed continuously 
against the underside of the piston, while 
water flows through hollow exhaust valves 
of unconventional construction. Tests show 
that this ‘super-cooling” brings a marked 
increase of power. 


Guard Secrets of New Airship 


Complete fn ever 


Paote shower 
sneineer, Dr. 


‘Pmschine gum compartment, was anvembied snd raised before work started on now 
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HEN the U.S, S, Macon, now 
is will look like its sister 
p, the Akron, but it will be different 
y changes,’ the most, important of 
which are kept secret, will be made in the 
Macon. The gas cells in the Macon will 
bbe of gelatine-latex construction—a cell 
type that has been found superior to any- 
thing previously used. Tis electrical sys- 
tem will differ from that of the Akron, as 
generators of a new type will be used, Tks 
telephone system will be automatic, with 
hones located at nineteen different. sta- 
tions. Other alterations will be found in 
the fuel and ballast arrangements and in 
the control and heating systems. Engine 
mountings will be lighter and of better 
esign than those now in use, and provi- 
sions will be made for replacing the power 
plant with more powerful engines. In this 
connection there are indicat 
perfected Diesel engine may, in the near 
Future, supplant gasoline motors in air- 
ships. Many of the changes in the Macon 
are to reduce the weight, as it will be 
8,000 pounds lighter than’ the Akron, 
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Striking Photos 


on These Two 


| Pages Tell & 
of Work Now 
in Progress on 


America’s New 


Giant of the Air 
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SONG HUNTERS with SOUND ‘TRUCK 


Snare 
Nozes of 


FIER hunting 
three months 
through the 
‘woods, swamps, 

and mountains of New 
York State, A. R. 
Brand, a retired stock 
broker and amateur 
naturalist, recently re- 
tumed to his home in 
W Plains, N. Y.. 
with 17,000" feet _ of 
talkie film, It was the 
first scientific collection 
of bird songs ever 
euhered. 

Riding a special 
sound truck equipped 
with microphones, am- 
plifiers, sound camera, 
‘and powerful batteries, 
the song bunter and bis 
assistant stalked the 
birds during the nesting 
‘months of April, May, 


‘Were ted to te 


(of the forest singers 


and June, when the musical season is at 
its height in the bird world 

‘As a result of this expedition, the only 
library of woodland calls and tunes, con- 
taining faithful reproductions of the songs 
‘of more than forty birds, has been created. 
‘Transferred to phonograph records, they 
will bring the sounds of the open into 
the classroom. 

Seated at a desk piled high with records 
of the voices of thrushes, warblers, robins, 
‘wrens, and song sparrows, Brand told me 
about his remarkable work and the reasons 
that Jed him to undertake it. A few years 
ago, he retired from business to devote 
all of his time to bird study, his hobby 
‘since boyhood. Though a middle-aged mat 
he enrolled as a student in Cornell Uni 
versity, Ithaca, N. Y., and for several 
terms absorbed bird lore. 

[At that time, he was struck by the lack 
of facilities for studying bi sons in the 
laboratory. True, some experts, in their 
tent ciel © uae ten bo 
‘musical notes and word-sounds, but these 


Lranscriptions were far from the real thing. 
‘The few phonograph records in existence 
‘Were poor in quality; and all they repro- 
duced was the voices of tame German 
canaries and English nightingales, Brand 
decided that the only way to bring the 

Is, chirpings, and twitterings of wild 
American birds to students, school chil- 
dren, and nature lovers was to fo out and 
Iiterally hunt them, 

A satisfactory experiment in making 
talking motion pictures of a few birds, 
conducted at Ithaca by a movie company 
under the direction of Cornell professors, 
convinced Brand that here was the right 
‘way to do his fob. Ata cost of several 
{housand dollars, he bad special portable 
sound equipment made and, accompanies! 
by Peter Keane, an advanced student in 
the Comell bird department, set out to put 
the birds of New York State into the 
talkies 

Most of the shots were taken in, the 
Fuertes Bird Sanctuary at the head of 
Lake Cayuga, other parts of central and 
northem New York, and in, the Forest 
Lake section near White Plains, This, 
Brand told me, was how it was done: 

Close students of bird life know that 
virtually all birds have favorite song 
perches, The average bird has two, three, 
‘or more of these perches which, during the 
singing season, it visits daily at, about the 
same time. Through patient obsery 
the song hunters learned the location of 
these singing stations. While the birds 
were away, they camouflaged their micro- 
phone, connected by cable to the sound 
camera, with leaves, branches, oF grass, 
and placed it in the neighborhood of the 
perch. When the birds returned for an- 
other singing session, the songs were re- 
corded on the sound track of ordinary 
talkie film, 

‘The mic 


was concealed any- 
where from three to as far as thirty or 
forty feet from the song perch, depending 
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‘As each bird ban a favorite 
Singing perch, the mike 
would be hidden near by 


‘The Interior of the sound truck, Bird somes, 
Picked up in the woods, were carried aver a cable 
fo'be recorded in permanent form ea tsfkle Als 


IRST Real Collection 
fi Forest Music Made 
with Outdoor Microphone 
and 17,000 Feet of Film 


By George H. Dacy 


on the variety of bird. If the mike wa 
too close to certain species, jarring blasts 
of sound were the result, By’ the tril and 
error method, Brand learned the proper 
recording distances for the different singers. 

Brand and his assistant usually started 
work at three 4.31, Many city. dvellers 
believe the rooster is the first bird to greet 
the new day, This is far from true, Certain 
birds, at the peak of the early summer 
song season, sing before the first glimmer 
‘of dawn, The robins in the northeastern 
sates, for example, begin chirping as early 
as threesthiety A. 

Some of Brand's records offer amusing 
proof that the rooster, as a matter of fact 
is a late riser, When they are played, the 
listener first is entertained by the melodies 
of a number of songaters. Suddenly, to 
ward the end, the shrill crowing of a to 
ter brings the concert to a strident close. 

Because most of the work had to be 
done either in the darkness before dawn 
or in the dim light shorily after, no pic- 
tures could be taken, and only sound was 
recorded on the film. ‘The teason the bird 
fangs, interspersed. seth expert comment 
that is inserted later, are transferred to 
phonograph records, is that most schools 
and colleges do not possess the projection 
‘machinery through which to run off the 
film Rell 

‘But why did not Brand adopt the seem- 
ingly simpler method of making phono- 
graph records in the first place? There 
we tne pina, Pied, while abe 

jonograph records in the open is possible 
End has been done, it is extremely dificult 
to get good results without placing the 
recorder on a level concrete base to elim- 
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Lang:bitled 
inate vibration. Secondly, as 
bird songs can be taken 
wax records, the process 
quires the services of a 


feast two expert wax techni 
“A. few years ay when 
talkies first came into fashion, 2: number 


Their high-pitched 
in the open, $01 


repo Qn the other hand 
thru 

mit thrush, and line-backe 

real talkie stars, a ft, 


bluebird also are 
The repertoire of the average bind i 
Timited; in fact, most birds, like radio 
croaners, have one theme song which they 


ing fr to day, season after season 
Only a few birds are able to change their 
song. Birds of the sime species that. in- 
habit different localities sing a. sl 


The song of the New Eng. 
le 


In identifying birds by their voices, 
Brand explained, pitch and quality are 
even more important than these theme 
songs. Just as you can distinguish between 
a tenor and a barytone, so the bird expert 
knows he is dealing with a thrush or a 
warbler by the vocal quality of each bird. 
This individual quality depends on certain 


overtones of high frequency. or pitch 

‘Aside from their characteristic sons, 
birds of virtually all species have quite 
2 vocabulary of call notes, the number of 
which has never been determined. Brand's 
system of (Continued on page 94. 
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Giant Receiver gives 


By Robert ¥. Martin 


USIC that had filled the 
studio stopped as R. A. 
Fox, the man who enter- 
tains Lorain, Ohio, for 
eighteen and one-half hours a day, tumed 
fa switch, Fox snapped another switch, and 
began talking into a microphone standing 
fn the desk in front of him: 

“Ladies and gentlemen, we're going to 
‘bring you the Cleveland-Chicago It 
game as received through station W 
At Chicago. Because of noise and inter- 
ference, we are going to resbroadcast the 
program instead of providing a direct 
hook-up.” 

He then started a crowd-noise record 
to provide a suitable background, and 
proceeded to describe the game as it was 
played. While Fox was telling about the 
game, baseball fans in several hundred 
Lorain homes were grouped around cone- 
type loudspeakers that stand on three legs 
Wires run from these speakers to wall 
terminals, thence parallel to regular tele- 
phone wires to the nearest exchange build- 
ing. On the back of each speaker is a 
switch and volume-control knob. 

‘The baseball news that issues from such 

sakers is but one item on a program 
that runs from 6:30 in the morning until 
1;00 o'clock the nest morning. During all 
of this eighteen-and-one-balf-hour period, 
the listener simply turns the speaker on 
or off as he pleases. For $2.50 the wired- 
entertainment subscriber gets, each month, 
over twenty-three solid days of m 
news, word pictures of local and national 
events, and occasional novelty. programs 

‘The’ heart of the Lorain system is a 
room at the central telephone office. A 
panel-type amplifier, not unlike that to be 
seen in any radio broadcasting station or 
talking-picture house, occupies one comer 
of the room. It takes audio-frequency cur- 
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system, working ia hie studio 


rents that come to it from any of several 
sources, steps them up, and then feeds 
them out through a maze of wires to sub- 
scribers or to other amplifying panels at 
the three branch stations, These branches, 
fone at Amberst, seven miles away, and the 
‘other two in East and South Lorain, re- 
rograms to individual subscribers. 
amplified sound, at audio frequency 
goes out 10 homes and business places on 
ate lines. That is, while the regular 
ies such as conduits are 
used, separate cables are laid for enter- 
tainment purposes. Of these, nearly three- 
fourths are underground, so that static 
and other disturbances usually associated 
radio reception, are almost entirely 
inated 
‘The capacity of the amplifier at the 
main, station is 300 speakers. The East 
Lorain station serves 200 more, and the 


Dark-colored wires in this maze are ones that carry musie and news to hundre 


Programs, Retransmitted 
over Telephone Lines, Go 
to Loudspeakers in Many 
Hundreds of Residences 


(Out of this 22-Inch es 
contol, comes the 


each, A maximum of four speakers’ can 
be operated by each line that goes out 
from the amplifier. Whenever such a fine 
becomes grounded, a buzzer sounds and a 
light glows on the switchboard, so that 
the trouble can be remedied at’ once, 
‘Although ‘the entertainment generally 
is selected by operators of the system, 
subscriber can have a favorite radio pro- 
gram “put on the wire” by calling the 
studio at the telephone office at least a 
half-hour beforehand, Such requests are 


of subseribers 
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RADIO # Whole City 


DANCE ONENESTRA| 


not frequent, Fox says, because programs 
always are made up of features that are 
known to be popular. 

Often Fox is asked why regular tele- 
phone wires are not used for carrying pro- 
grams into homes. This was tried, but 
found unsatisfactory. Carrier current was 
super-imposed on the telephone lines at 
such frequencies that it did not interfere 
with ordinary conversation. However, the 
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carbon-grain microphone. that forms the 
sound-converting part of each telephone 
transmitter persisted in acting as a de- 
tector, rectifying radio-frequency currents 
and miaking programs audible through the 
telephone receiver. Of course, this played 

wor with regular service. An investiga 
tion revealed, that the trouble could be 
overcome by installing choke coils in each 
telephone box, and making other changes; 


By SPECIAL WIRES 


but the cost would have been probibitive. 
The system now in use, which consists 
essentially of a giant radio receiving sct 
with hundreds of loudspeakers scattered 
over several square miles of territory, has 
been found satisfactory. The all-day tong 
entertainment for the price of a telephone 
has proved popular with those who do not 
want to be bothered with a complete ra- 
dio receiver, or dislike paying for one. 
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GARDENERS WORK MIRACLES 


By Walter E. Burton 


N OVERLOADED electric power 
cable in Norway may seem to be 
far removed from American gar- 
dens, Nevertheless, that particular 

Egle was the means of puitng thousands 

of dollars into the pockets of American 

gardeners, 

‘A few years ago a Norwegian engineer 
named Jacobsen noticed that plants grow- 
{ing above an underground. transmission 
line were larger and better developed than 
those a short distance away. Instead of 
attributing the result to some unusual ef- 
fect of electric waves, Jacobsen reasoned 
that the healthier plants received more 
heat, through the ground. Investigating, 
Ihe found the cable was carrying more 
current than it was designed to handle, 
and. that this overload was making the 
cable hot 

‘The plants, then, were being speeded 
up by an electric “footpad.” It was not 
Jong until plant growers all over Nor- 
way and Sweden were devising ways of 
heating their crops electrically. The prac- 
tice, spreading to central Europe, at last 
reached! America. Today, millions of kilo- 
watts are fed each year to American cab- 
bate, lettuce, phlox, radishes, celery, aza- 
leas, tomatoes, and dozens of other'flow- 
cers,’ vegetables, and tree seedlings. 

‘A western grower of rhodadendrons had 
been planting seeds in old-fashioned ma- 
nure-heated hotheds and cold-frames, and 
something like forty percent of these 
seeds grew into salable plants. After he 
installed electric hotbeds, the percentage 
jumped to ninety and one hundred. This 
increase of more than 100 percent would 
be worth while with almost any crop, but 
it was doubly so in this case, as ‘rare 
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Furthermore, by planting azalea seeds in 
Februnry, the sime grower raised plants 
electrically that could be transplanted in 
May, saving a whole year's time. 
Hotbeds, cold-frames, greenhouse prop- 
gating benches, greenhouses themselves, 
‘nd even open garden plots now are being 
heated by electricity. Although the proc- 
ess is being adopted by professional 
‘greenhouse owners and other large scale 
Producers, the same equipment can be 
used by anyone who has a little space to 
spare and who delights in eating lettuce 
and radishes picked from his own garden 
in January, or in having big, vigorous 
toniato plants to set out in the spring. 
Hotbeds have been in use almost as 
long as garden vegetables have been grown. 


eo! 


e 


end-covered 

i these 
Seen installed in hotbed 
Defore being covered with ix inches of 421 
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Heat Controlled 
Automatically 
Gives Plants 

Fast Growth and 
Unusual Size 


For centuries, manure was the standard 
hheat-producing material, However, manure 
is becoming scarce and costly. So it is 
natural that artificial heat should be tr 
OF the various possible forms, including 
steam, hot water, and electricity, the lat 
ter has triumphed because of its cl 
Tiness, Mexibility, and simplicity of equtp- 
ment 

‘A hotbed is a shallow box covered with 
glass and provided with heat, When, ma- 
nure is used, it ferments and produces 
chemical heat for a period ranging from 
four to six weeks. Temperature cannot 
bbe controlled, But with electricity, the 
temperature remains indefinitely at the 
desired level. 

‘There are numerous makes, of heating 
units and heating systems available to the 
hotbed owner, but there are only. two 
fenval ines iat have proved cusan 

‘One of these is an automatic heater 
{hat resembles the elements in an electric 
oven, In a typical unit, resistance wire of 
nickel-chromium alloy is wound into the 
form of a coil spring, and is_ stretched 
back and forth actoss a metal frame, the 
‘wire passing through washers of insulat- 
ing material, In the center is a thermo- 
stat control that snaps on when the tem- 
perature drops below a certain point, and 
sshaps off again when the temperature 
rises. ‘The thermostat is adjustable. 

‘This particular unit measures thirty-two 
by thirty-two by three and one-half inches, 
and is used below the hotbed, being slipped 
into a compartment constructed to receive 
it, “The heater is designed for tse on a 
Lio-volt ine, either A. C. or D. C., and 
the unit is rited at, 300 watt 

In hotbeds for this unit, the soil layer 
rests on a wire screen of a corrugated 
jron surface, permitting the heat to move 
upward into the soil. In a series of hot- 
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fegrees above. tet. 
ear right, celery 
fwenty-sist days ald 
‘ated hotbe 


beds, temperatures in different beds can 
be varied to accommodate different 

as each heating unit can be set for a de- 
sired temperature level simply by turning 
1 knob, 

One open coil type heater is satisia 
tory for a bed three and one-half by: si 
feet, or even larger in some localities. 
Climatic conditions determine to. a con- 
siderable extent the size of bed that can 
be heated efficiently. 

Another type of hotbed heater consists 
of a length of special resistance cable 
= 
up of resistance wire covered by 
Of asbestos and cambric or other insulat- 
ing materials, and sheathed by lead. Tt is 
flexible and durable enough to last under- 
ground for years. Some cables are rated 
at 400 watts for each sixty feet of wire, 
Others have different characteristics. 

Although the cable can be turned on 
or off by hand, it has been found more 
economical to use a thermostat. The sensi- 
tive element of the thermostat is buried 
fn the ground with two inches projecting 
hove the mrface, oo that it i acid 

soil and air temperatures 

'8 doo-watt cable fe suficlent for a six 
by six foot hed. Dig a pit about fifteen 
inches deep and one and one-half feet 
longer and wider than the bed frame. Place 
an eight-inch layer of cinders or other 


At left, outdoor plant house electrically 
feared ‘at about the same cost se steat 
heat, Note saw banking sed to conserve 


insulating material over the bottom, and 
then set the frame in the center and fill 
around with cinders. Spread an inch of 
dirt over the cinders inside the bed, and 
ruin the cable back and forth across’ this 
spacing the strands about seven inch 
apart, ‘Then put another inch of dirt, fol~ 
lowed by a sheet of screen wire, metal 
lath, or similar material over the cable, 
‘and on top of this spread five or six inches 
of top soll. The screen is to prevent dam- 
‘age 10 the cable when top soil is worked 
or changed. Bank the hotbed with earth, 
and make all joints windproof. 

Cable can be used outdoors with grati- 
fying results, A Japanese gardener in Cali- 
fornia wired a one-tenth-acre cucumber 
bed with copper cable by stretchin 
under the rows, at a depth of eight inches, 
Another bed of equal. size but without 
wires was planted. In forty-one days the 
heated crop was ready for market. A 
total of 2.400 kilowatt hours of electricity, 

$40, was used. Original installa: 
tion had cost $100, so that the grower 
spent $140 for his electric heat that sea- 
son. However, by getting twice the normal 
number of cucumbers, and getting them 
earlier, he realized $300 profit from the 
‘wired plot, while the unheated cucumber 
return was anly $150. 

A Michigan farmer germinated 2,000,- 


000 tomate (Continued on page 96) 
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Ten-Million-Volt Thunderbolt Launched in Electric Laboratory 


vet belore secured by 
‘sed in a study 


CAR’S LIGHTED SIGN WARNS OF TURN 


Intpossinte to misun- 
derstand is a stop and turn 
signal for autos, that in- 
forms a _ 


do. The disappearing sign 
contains an electric light 
connected to the car bat 
tery, which tums on and 
off automatically as the 
signal is operated. To si. 
nal aright or left turn, the 
driver moves a handle to right or left as 
shown in the photograph, and then pushes 
it straight up, opening a valve that ex- 
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tends the sign beyond the edge of the car. 
By reversing the process it is withdrawn, 
vacuum from engine furnishing power, 


GLASS BLACKBOARD 
REPLACES SLATE 


Giass_blackboards 
are the newest style for 
schoolrooms. Designed 
to replace slate, they 
are said tobe unscratel 

able and not subject to 
fading. By a new pro- 
cess a rich black color 
all the way through is 
given to the glass. The 
Panes have approxi- 
ately the same weight 
as similar areas of slate, 
‘with none of the defects 
often found in slate 


Taxoenootts of ten million volts of 
electric fre crashed between two six-foot 
aluminum spheres in the General Electric 
Company's high-voltage laboratory at 
Pittsild, Mass, the other day, their noise 
resounding through the stee/-lined.room. 
Produced: by’ anew  $0,000,000-kilowatt 
generator, the mighty sparks possessed 
twice the’ voltage ever before attained by 
man. While thirty-foot sparks were ob- 
tained in the tests, sucha voltage will 
project an arc of sixty feet if space allows, 
‘The artificial thunderbolts of unprece- 
dented power will be used by engineers in 
a study’ of the effects of natural lightning 
upon electric transmission lines and. gen= 
erating apparatus 


UNDERGROUND CHAMBER 
KEEPS FOOD FRESH 


To xxer food cool and fresh without 
ice, an inventor of Garvin, Minn., devised 
an underground “refrigerator.” The food 
container is a cylindrical cabinet fifteen 
inches in diameter and thirty inches high, 
fitted with three shelves, and closed by a 
hinged door. It is lowered on a cable near- 
ly to the bottom of a hole seven feet deep, 
where it is held in position by a counter- 
weight. A touch upon the cable, which 
passes over two pulleys, raises the cabinet 
for filling or emptying. 
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A counterpart in miniature of the 
famous frigate Constitution and probably 
the smallest full-rigged ship afloat, the 
Constitution Junior was recently launched 
at Washington, D. C. The little vessel, 
forty-seven feet in length, is to be used 
fas a training ship for the local troop of 
Sea Scouts—the nautical branch of the 
Boy Scouts of America, It is expected 
to make most of its cruises under sail 
alone, affording the boys experience in 
handling sailing craft, The Constitution 


BOY SCOUT SAILORS TO TRAIN 
ON TINY “OLD IRONSIDES” 


‘Two views of the Constation 


Juosior is « faithful copy of “Old Tron- 
sides,” even to the tiny guns that pro- 
trade from its por, The bass ofthe new 
craft was an old Navy motor launch sold 
at public auction. To this were added 
masts, rigging, and sails constructed en- 
tirely’by hand. The result is a craft sufi. 
ciently seaworthy to cross the ocean, if 
need be. 


"The miniature Constitution is the work 
fof a Washington shipbuilder who is also 
a veteran of the sailing ship days in the 


SALESMAN’S CAR EXPANDS AS SHOWROOM 
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Ax expaxpixe automobile has 
been introduced to meet the needs 
of traveling salesmen, When the 
driver reaches a place where he 
wishes to demonstrate his merchan- 
dise, he stops the car, inserts a 
crank-shaped lever in a floor socket 
beside, the handle ‘and 
gives it a few turns, The top and 
files of the car move outward on 
sliding racks to form a spacious 
showroom where prospective cus 
tomers may be received. By revers- 
ing the process the car is closed 
again for traveling. Designers of 
the car say its use increases sales by 
making it easy to show g 


‘Above, sslesman's expanding suto, and at left 
‘he cat with sides eatended™ Uppee left, view 
of interior of ext when in use as showroom 


Navy, The cobperation of naval officials 
‘was enlisted and some of the parts for the 
Constiation Senor were, manufactured 
at the jon Navy Yard, In 

with an old naval tradition, all the guns 
fer the Tle veel were made, i. the 
same Navy Yard shops where the 
intended for actual use in warlare™ are 
manufactured, The vessel was launched 
ata ceremony attended by officers of the 
‘Navy and prominent civilians. During the 
summertime when it is not in use, the 
Consitution Junior will be tied up alo 
side the original Constitution, mow in 
Washington, so that a comparison of the 
‘two vessels may be readily made, 


ot the bed so light te 
Shielded from ‘secper 


SLEEPER NOT DISTURBED 
BY LAMP UNDER BED 


To ataKe it possible for a person to 
‘move about a room where another is sleep- 
ing, without disturbing the sleeper or bump- 
jing into furniture, an ingenious under-the- 
bed night lamp has been placed on the 
market. When the lamp is clamped to the 
bed frame, its direct. rays are shielded 
from the occupant but cast_a soft, glow 
over the entire floor space. Tt provides a 
useful aid in caring for young children at 
night or for persons retiring after another 
‘occupant of the room is asleep. 
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Efectrically Operated Machine 


Parks Cars m Air 


‘10 Relieve Congestion in Streets 


A regular patron of 


an be parked vere 
eally inthe space 
equived” by three 


orate engineering research before it, was 
eventually perfected by engineers of the 
Westinghouse Electric and Manufacturing 
Company. They built and tested several 
‘experimental parking machines at East 
Pittsburgh, Pa., before the first comme 
ial model, a two-unit tower, was ready 
for installation on a Chicago {ot 
Though the Chicago installation occu- 
pies a ground area of only thirty-two by 
tn Chicago, nee Z twenty-four feet, it accommodates forty 
eight cars. Tt is'105 feet high and made 


ERTICAL parking, newest way to entirely of steel. A seventy-five-horse- 
keep cars off busy eity streets, hag ‘power motor supplies all the power nec- 
conte into its own, After six months? ‘essary to turn the endless chains on which 
successful trial of the first com- | the etadles hang. On the average, it takes 

mercial installation of the system in the fone minute to detiver a car. 

loop district, of Chicago, others are now Oficials of other cities have watched 

contemplated for other large cities the experiment with interest since the new 

‘Should you wish to park your car for system is at its best in restricted space. 
only’ few hours, under the new system, ‘The machines may be installed in unused 

You drive to a “transient” parking tower alleys or made a part of existing buildings 

that resembles a flattened Ferris wheel. used for other purposes. Either abov 


‘Twenty-four cradles revolve on endless ing cradle, The result is an " "ground or underground installations are 
chains, many of them occupied by cars. garage with no need of service from em- practical. There is no ventilation problem 
One of the cradles, empty, faces you at ployees. A patron calls for his car sim- since a car is not run under its own power. 
the entrance, You drive upon it, set your ply by inserting his key in the master 
brakes, and step from the car. On leaving, keyhole of an ingenious electrical lock 
‘you press a hand lever. Out of a slot comes and giving it a turn. This starts machin- 
4 ticket for your car; it bears the number ery that operates the Ferris wheel, auto- 
fof the cradle and the time of parking. matically bringing his 
Meanwhile the doors automatically swing car down to the en- 
Closed upon the cradle, the Ferris wheel trance by the shortest 
revolves, and the reopening doors dis- route. No one has ac- 
close an’ empty cradle for the next cus- cess to the car but the 
tomer, ‘owner, preventing tam- 

To reclaim a car, you present your slip, pering’ or the theft of 
together with the parking fee, to the eash- small articles. Sin 
ier. He turns to a small control panel and each automobile has 
shes a button corresponding to the num- individual cradle, there 
Ber on the slip. By the time you have is no chance of bump- 
stepped to the doormay of the parking ing or scraping other 
machine, your car awaits you. ars, 

‘Another type of vertical parking tower Simple as is the new 
{s designed for the permanent use of regu- system in operation, it 
lar patrons. In this plan, each car owner required the most elab- 
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Climate 25,000 Years Ago Traced in Ancient Tree Pollen 


Front a study of the pollen of a 
toric weather man,” John Voss, hi 
oof Peoria, Ill, has traced successfully the climate 
locality for the past 25,000 years.  Ilinois and Wisc 
sin peat bogs, be discovered, contain quantitic: of per 
fectly preserved pollen from trees that long = 
appeared. Under the microscope this pollen is c 
Wentied as from birches, firs pines, elms, oot 
spe Knowing the approximate age of each p 
layer from which the sample came, Voss ea 

long ago a given kind of tree grew there, end 1 
tum supplies a clue to the climate. The last 2 
period, he says, was first cool and dry; 

then warm and moist; next warm but 
dry; and finally cool and moist at the 
beginning of our present temperate cl 
mate. An ingenious drill with a self-clos- 
ing chamber for collecting samples is used 


BANK ALARM CAN ELECTROCUTE BANDIT 


Boto indeed would be 
the bandit who attempted 

climb over a new protec- 

barrier for the gratis 
of a bank cashier's. cag 
To succeed, he must pass a 
dozen parallel strands of 
fine steel wire strung on 
quadrant-shaped standards, 
‘Touching any one of ten 
of them will set off a loud 
alarm outside the building 
The other two are so con- 
nected that, if displaced in 
the least.” they — become 
charged with 15,000 volts of 
electricity—enough to. dis- 
courage the most deter: 
mined thug. Dummy  mi- 
rophones within the stand- 
ards are merely decorative 


SCARECROW COP MAKES 
DRIVERS OBEY RULES 


Duatsry traffic cops are a new warn: 
ing to motorists, Though a driver might 
fail to see or heed an ordinary ‘no park- 


sign, the admonishing finger of the 
faced dummy serves as a forceful 
f that the sign means what it 
says. A trial of the figure showed that 
few drivers chose to risk a summons by 
ignoring it, with the result that the reg- 
ular police force is largely freed from 
the tak of rounding up offenders, 


USE BLACK LIGHT TO 
GET UNUSUAL COLORS 


Hrrerto unforeseen artistic effects 
with materials that glow in characteristic 
colors when illuminated with ultra-violet 
light are predicted by American dye ex- 
perts. Window displays, arranged of fab- 
Fics treated with fluorescent dyes and 
show cards lettered with fluorescent. ink, 
will give a striking effect when illumi- 
whose warning finger points to a “no parking” sign, show ated with ultra-violet rays. Tests have 
Tmore readily than they will the sign standing slone on caro already been made with stage settings, 


‘Fonts with this dummy p 
‘motoriats will heed is slent gests 


SEPTEMBER, 1932 25 


GERMANY QUARANTINES ALL IMPORTED ART OBJECT! 


~ 


Objects of 
Shambers whe 


To rnorect its museum treasures against 
destructive insect pests and mold, Ger- 
many has established the world’s only 
quarantine for art objects, Imported pieces 


TWO-FACED INSTRUMENT 
IS VIOLIN OR VIOLA 


Two-racen is a novel instrument de- 
vised by a St, Louis, Mo., musician, One 
side is a vioiin, the other a viola, By 
reversing the instrument from time to 
time, a skillful performer can execute an 
‘exceptional range of chords of high and 
Jow pitch. Using only one side at a time, 
‘4 musician has at his command either the 
violin oF viola part in the score of a com 
Peston, ‘The new, instrument ‘hay two 
ridges and two sets of strings and tun- 
{ng pegs, but only one sounding box. 


ao 
% 
So 
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Employees of the Berlin Muse- 
om of Art wetr 6 


eae 


ated Belare they ate exhibited 


‘they ave kept unl all pests and mold have been dex 


from America, Africa, Australia, and Asia 
must be fumigated before they are ad- 
mitted into the country. Government 
‘workmen wearing masks to protect them- 


UMBRELLA ON BICYCLE 
SHELTERS RIDER 


Suovup he get caught in a. shower, a 
Bavarian inventor, Heinrich Rothbauer, 
has no concem, ‘A sturdy umbrella is 
mounted on his bicycle, attached by a 
clamp in such a way that it may be ad- 
justed to the most effective angle. The 
‘umbrella can also be used to shade the 
rider from a hot sun. The innovation has 
teen placed on the market and other cy- 
clists are now availing themselves of the 
product of the Bavarian's ingenuity. 


selves from the poisonous gases pre 
strange appearance as they place 
in the fumigating tanks, as shown in the 
accompanying photographs. 


UPPER BERTH TRAVELERS 
GET DRESSING PLATFORM 


AX 1xNovaTION in railroad travel called 
a “dressing platform” has been put into 
service for upper-berth passengers by the 
Michigan Central Railroad, ‘This folding 
platform provides comfortably roomy 
space to dress, replacing the usual cramped 
quarters, Built into it is a hinged ladder 
that folds. flat against, the compartment 
when not in use, permitting other passen- 
ers to pass readily through the corridor. 
‘The photograph below shows a passenger 
descending by means of the ladder alter 
dressing in the compartment above it 
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Split Film Cuts Home Movie Cost 


OUR pictures are 
into the usual Gln space of 
through the u 
camera of radical de 

remarkable “narrow gage 
just introduced, So economical of film 
is the process, according to its sponsor 
that. thousands who have thought hon 
movie-making beyond theit means may 
now enjoy this fascinating hobby 

A special type of amateur movie filn 
sisteen-millimeters wide, with double the 
‘usual number of perforations, is used in U 
ew camera, ‘The lens, however, is offse 


only balf the width of the film j 
Lon a single run of the film. ‘Then 
the photographer removes the film spools 


and reverses them, allowing the other half 
Of the emulsion to pase under the tiny len 
e the lens forms images of only half 

the usual length and width, the lengtbw 
capacity of the film is also’ doubled. Thus 
the standard twenty-five-foot roll of the 
new film will record action that ordinarily 
would fill a bundred feet of film, 

When an exposed roll is sent to the 
finishing laboratory, experts first, devel- 
‘op and reverse it to form a positive in 
the ordinary way. Then the film, split 
lengthwise, separating the two rows of 
pictures, is spliced to form a single fifty 
foot, ribbon of eight-millimeter film. 
Finally the film is wound on a special 
“narrow-gage” reel. Displayed with one 
of the new projectors designed to handle 
the narrow film, the images may be thrown 
tupon a fair-sized screen 

Other advantages besides econo- 
my are inherent in the “narrow- 
gage” movie system. ‘The F/3.5 
fnastigmat lens, operating at_half 
the usual focal length, gives simul- 
taneously clear images of near and 
far objects. This eliminates all 
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Remarkable Narrow 
es 


Gage System Squee 
Four Images into the 
Space Which Formerly 
Was Needed for One 


Here ia th 


light, aim the camera at the sub- 


ject, and press the release lever. 
To make the new system of 

miniature movies possibl 
entirely new type of film had 
devised. Cleamess of 
icture is determined 
relative size of the whole image 
to that of the tiny grains of silver 
that compose it. Sixteen-millimeter pi 
tures have been considered the smallest 
ractical with the finest grained film 
itherto available, Research engineers of 
the Eastman Kodak Company recently 
combined such fineness of grain and high 
speed sensitivity to light in a new kind 
tie film that they were able 


Stripe. Notice the double perforntions along each segment 


ew of Interior of camera 
versed for second” expe 


around it the movie process using 
imeter pictures, ‘The back of the 
film is dyed jet black, further increasing 
the sharpness of detail by removing hala- 
tion and consequent “fuzziness” from light 
that gets through the emulsion at the 
‘of exposure and is reflected back to it. 
‘The black dye absorbs a large proportion 
‘of this light. 

The object of taking two rows 
of pictures on sisteen-millimeter 
{lm and then splitting and splicing 
to get fifty feet of eight-millimeter 
film for projection isto make pos- 
sible more compact camera. con- 
struction. Twenty-five feet of six- 
teen-millimeter film go onto a 
small diameter spool, and the thin, 
fifty-foot reels of eight-millimeter 
film are of convenient size for 
home storage and for use with a 
simple projector. 
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DIVING BELL NOW OPEN TO SIGHT-SEERS 


level. M 
P ell to 


ell should get stuck under 
water. This, 


mote poss 


the 


of the first diving 
public, Operated te 
wong Beach, Calif 
pwered ‘over 
side with an operator 
and three passenger 
inside, They wa 
through the port 
such scenes as Jule 
Verne might have d 
scribed, as swordfish 
and devilish swirl in 


furprise about. the 
steel intruder and are 
revealed by its white 
il colored spotlights. 
he three-ton steel 
cage, originally 
signed and operated 
by William Gord 
English submarine 


and salvage engineer, 
for use in surveying 
th nken ship 
| Brother Jonathan otf 


Crescent City, Calif 


dr 


ps. 
Operated by means 
of a crane, ‘steel cables, and a steam 
winch, the shell sinks with 1,500 pounds 
oof steel ballast aboard. It takes about a 
minute to touch bottom at the 100-foot 


vage expert of Juneau, 
Alaska, who has worked on the ‘project 
of attempting to raise the sunken ship 
Islander in Stephens Passage, installed 
and operates the pleasure device. 
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LOUDSPEAKERS ANNOUNCE 
THE OLYMPIC WINNERS 


To axnowxce the winners of events at 
the Olympic Stadium, Los Angeles, 
a loudspeaker system was designed. A 
circle of huge horns, installed atop a tall 
mast, is connected through an amplifying 
system to the announcer’s microphone, 
Tn this way a single human voice is mag- 
nified to a roar that fills the stadium, The 
photograph shows the horns as they ap- 
peared to a person looking up the mast 
Engineers decla lation the larg- 
fest-and finest of its kind in any stadiurn 


SWIVELING VISE LOCKS 
ITSELF IN POSITION 


A xew swiveling bench vise, turning 
both horizontally and vertically’ and au 

lly locking itself in position when 
are tightened, has been perfected 


absolutely rigid, but to change its posi 
it ig necessary ‘only to loosen the screw 
slightly. It is claimed by the manufacturer 
that this is the only distinct advance in 
‘vise construction that has been made in 
many years, The inventor has designed 
styles both for woodworkers and machin- 
ists, one three-pound model being sulfi- 
ciently light for a carpenter to carry about 
‘with him in his tool kit. 
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Wind Tunnel Used to Perfect Streamline Design for Autos 


Usixe an experimental wind tunnel at 
the University of Oklahoma, two graduate 
students have worked out what they be- 
lieve to be a perfect streamline design for 
cars of the future, Tests of models showed 
that a sedan of the new type woul. go 
half again as far on a gallon of gasoline 
as one of conventional design, and could 
attain correspondingly higher ‘speeds, be- 
cause of reduced wind resistance. "The 


HEADLIGHTS. 


students, A, D, Oliver and J. S. Thompson, 
expect their data to aid motor car design= 
crs in increasing speed and efficiency. The 
wind tunnel used was sixteen and a half 


SUSPENSION BRIDGE CARRIES PIPE LINE 
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Nerrien pedest 
trains will cross a 
‘over the Missouri 
yet it represents an engineering feat of the 
first magnitude. Longest ofits kind in the 
world, it was erected to carry a fourteen- 
inch pipe line for natural gas over the 
waterway. The structure is a true suspen- 
sion bridge, and its main span is 1,280 
feet long. Photographs reproduced here, 
token during its erection, give a. striking 
impression of the giant undertaking. The 
two main towers are 130 feet high and 
weigh 100 tons each. They are hinged at 
the bottom to allow for expansion and 
contraction of the steelwork. 


STREAMLINE 


ea Mey 
| Zt Se 


RADIATOR CAP 
UNDER HOOD 


FRONT WHEELS 
TURN WITHIN 
ENLARGED FENDERS, 


feet in diameter and through it they could 
drive wind up to 135 miles an hour. The 
Grawing at top illustrates the main fea 
tures of the streamlined design, 


RUBBER APRON KEEPS 
WADER FROM SINKING 


So wapens may keep dry and venture 
safely into deep water, an odd rubberized 
costume has been intrinced, 1s foating 
apron, with a pneumatic rim, encircles 
hiead of the wearer and supports his weight 
When he steps out of “his depth. ‘The 
“safety wader” was originally designed 
for a wading duck blind, but has been 
widely adopted by fishermen who wade 
ina stream as they fish 
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Mushroom Buildings of Concrete Grow Twelve Feet a Day 


Bumpios that grow a dover 
feet a day until they have reachee 
full height may mark 


4. working platform, 
at intervals 
I inside the 


period of gene ruction 
‘The method has ele ix poured, the 
cessfully wing the forms up 
grain elevat i 4 


the forms ‘consi nish 
entri¢ rings four feet high, th " , mostly. for 
space between rings being equal 0 operating one ofthe wpeial screw Jacks shat are citcular rain bins, it can be adapted 0 
the desired wall thickness, ‘The Sed to tale the formu slowly while con the building of walls of any other shape, 


UNUSUAL PLANE HAS REAR PROPELLER 


Ar Lawnencr, Kans 
‘a plane with two wings 
fon each side on the same 


Tevel has just been de- 
signed, The pilot occu 


him, in the center of the 
ship, is the motor which 
is coupled to a rear pro- 
peller, with a drive shaft 


and two universal joints 
‘There are no elevators, 
the ailerons on the tr: 
ing edge of the front 
wings serving as cleva- 


ide onthe same tors. The raider is TINTED FINGER NAILS 
OR ae: FOR EVENING WEAR 


Deracuaste party finger nails have 
been patented by a Los Angeles, Calif, 
inventor as an addition to the wardrobe 
of the society woman, The thin, tinted 
shells fit snugly on top of the natural nails, 
held in place by adhesive cement. As the 
cement is readily soluble, the nails can be 
removed at will, They are made in differ- 
ent color combinations to match the gown, 
rouge, or lipstick of the wearer. They 
also hide broken or disfigured nails. 
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New and Unusual Features of Activity in the Air 


i 


_ Heed 
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eel 
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Waste Water in Oil Fields 


‘unexpected y 

products is one of the newest romance ag 

the California oil fields, Water that comes Meanw es J water 
with the oil from 


posal” plant whe 
extract 

First the water passes 
the oil is skim Che 
trically treated in dehydra 


MELTED GRANITE FORMS TINY VOLCANOS 


forms realistic craters. 
Microchemical analysis 
shows striking similarity be- 
tween these tiny, fiery peaks 
and real volcanos. Certain 
minerals were produced 
synthetically for the first 
time in this experiment. The 
tests were undertaken by 
Dr. Robley D. Evans to dé 

termine the amount of ra- 
dium in rocks, and the gran- 
ite was boiled in order to 
drive out and measure the 
gaseous emanation of ra 
dium that it contains. The 
photograph below shows 
the miniature craters pro- 
duced in the experiments, 


rs, this oil is 


‘Above, apparatus used to produce man-made 
oleanon tm granite and, Fight, tiny craters 


Mrsiature volcanos were made to 
order, the other day, at the California In- 
stitute of Technology. Granite, melted and 
‘boiled at_a temperature of about 3,600 
degrees F, in a laboratory furnace, fur- 
nnished the volcanos. Feldspar, one of the 
constituents of granite, melts first, and 9s 
the temperature rises, the whole mass fuses 
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Yields Rich By-Products 


LIGHTS ON BACK FLASH 
UMPIRE’S DECISION 


Frasiixe lights announce the decision 
of a baschall umpire in a signaling system 
fnvented by a Tampa, Fla, clergyman, 
‘The umpire operates a switch box on his 
chest, while lamps on his back make the 
ruling known according to a code. 
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erating plants, are vi 
tengineer. Such mati-made 
declares, could be produced for tran: 
airlines at a fraction and time 
ddromes' 

Enginee 


COULD BE BuMmpeD 14TO 


solid and lasting as 
Reece eni 


vances in refrigerating science, Dr. Gerke 
maintains, now forecast permanent struc~ of Zurich, Switzerland, by forming a block tow pA Maan: ta 
tures built of ice in temperate regions. of ice within the hull to plug a large Jeak, Het with artiblal ice 


First Two-Way Rail Bus Now Running in Germany 


A Genwax railroad has 
recently put into operation 
what is believed to be the 
first two-way rail bus in the 
world, At each end of the 
body, which is of conven- 
tional bus construction with 
Hanged wheels, is a driver's 
compartment ‘anda com- 
plete power plant. Thus the 
bus may be driven in either 
direction without reversing 
it on a turntable, The odd 
vehicle is designed to carry 
thirty-four passengers. Bag- 
3 ~ gage goes on the roof, 
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World’s Strictest School ‘ 


| Physical Perfection 


HOW MUCH DO You sway? 
‘With closed eves 


outstretched 
ion the obs 


By CLAYTON R. SLAWTER ave two years of college educa~ 
tion or its equivalent. Application 
is made in writing to the Chief of 

LY northeast fifteen miles over the Air Corps, War Department, 

flat "Texas tablecland surrounding Washington, D.C, 

San Antonio and, you pass above At the nearest Army air base, 

the only “air city”*in the world, a besides a regular test of heart and 
community housing 3,500 inhabitants and lungs, candidates face a battery of 

Jaid out with the one’aim of meeting the intricate scientific_instruments, 

needs of flying men. It is Randolph Field, manipulated by a flight surgeon 

the Army's new $10,000,000 college of the in a physical examination so sit 
air, that "sometimes ninety percent 

Requiring two years to build, it formed of the applicants are rejected. 
the biggest construction job tackled by There are spinning chairs, “re- 
the Army. since the completion of the breathers," "wobbleometers,” and 
Panama Canal, At the center of more strange vision-testing apparatus 
‘than 2,000 acres of landing area, covered unlike anything else on earth. Fre- 
with Bermuda grass and flat as a pave- quently, they reveal defects of 
Tent, a great hexagon holds the buildings muscular coordination or vision 
of the flyers’ city. There are no towers or hitherto unsuspected. 
other high obstructions. The hangars are Not long ago, for instance, 
arranged in rows around the outer edge 
like the ramparts of a walled city. They 
face the level flying fields and the planes 
take off in all directions away from the 
Duildings. 

‘On this strange city, a few weeks ago, 
240 young men were converging from all 
inis of the compass. They were travel- 
ing not in airplanes, but on Pullmans, in 
autos, on motorcycles. Some were hitch- 
hiking and one was even “riding the rods” 
of a southbound freight. From nearly 
1,000 applicants, they had been picked for 
training as pilots and they were on their 
way to the work and adventures of Ran- 
doiph Field 

‘When this training ground for air fight- 
ers is operating at top efficiency, it wil 
turn out 1,000 war birds a year. At 
present, classes of approximately’ 250 men 
are admitted in February, June, and Octo- 
ber. The first student hopped off on his 
initial flight last fall. 

To be eligible for training at Randolph 
Field, you must be between twenty and 
twenty-seven years old, unmarried, and 
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"Trains Our War Birds 


Demanded of Randolph Field Cadets 


——————____ 


A pete oe map whch noes eseath the platlor hey 


Sandon, ‘howe at rgb are spt 


crack end on the West Point football tear 
fot no farther with the tests than the a 

Prats which shows the width of the fld 
of vision. Looking like an elaborate astro- 
omical instrument, this device reveals 
how fara person can see to either side while 
he is directing his gaze straight ahead. In 
landing and formation fying, a wide field 
of vision is essential. The text showed the 
West Pointer had an unusually narrow 
range of vision and this explained a mystery 
in connection with his football playing. He 
hhad been a whirlwind at blocking, tackling, 
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Dratice with ‘the ‘weapon 


and getting down the 
field under punts, But 
time and again he bad 
missed forward passes 
coming from the side 
and. back. His unsus- 
pected narrow field of 
vision had prevented 
hhim from seeing the 3 
proaching ball until it 
was too late. 

Another curious piece 
of apparatus, called the 
SSrobbteometer,” tests 
body stability. The can- 

te, standing upon a 
small mechanical plat 
form that tilts from side 
to side, closes his eyes 
and with arms oul- 
stretched tries to keep 
his balance. 

The spinning chair 
whirls you like a top, ten 
times to the right in ex 
actly twenty seconds 
and then ten times to 
the left in the same space of time. Before 
and after the test, your blood press 
taken and at the completion of the whirls 
‘your eyes are timed for rapid rotat 
atte ‘of the eyeballs, which indicates 

‘To discover if you can stand the rarefied 
air of high altitudes, you take your place in 
the queer apparatus called a “rebreather.” 
Here you use your own exiled breath over 
and over again, chemicals. purifying 
secondhand air and removing the carbon 
ioxide. At the same time, you perform a 


ina fyingone of the 
‘ent dificult stunts inthe achools course 


number of tasks under the observation of 
experts who note the effects of the dimin- 
ishing oxygen supply. 

‘you pass on to half dozen devices 
that discover all there is to know about the 
‘most important part of your body in pilot 
ing high speed planes—your eyes, One indi- 
cates your ability to judge distances, an- 
other the angle of convergence of your eyes, 
‘another your color sense, another the keen: 
ness of your sight at dusk, and still another 
the speed with which you can alter the 
focus of your eyes from far to near objects 
and back again. 

Facing banks of small electric lights, you 
manipulate levers to keep diflerent com- 
binations of bulbs burning while automatic 
recording devices check your codrdination 
between eye and muscle. In addition, there 
are personality examinations to uncover 
temperamental weaknesses. which might 
cause a flyer to “crack” under the nervous 
strain of combat piloting. 

Tt is no disgrace to fail these exami 
tions, for they are probably the strictest in 
the world, Men who passed the physical 

ests at West Point and Annapolis with ly 

ing colors have been turned down on the 
evidence of these scientific testing aids now 
‘employed in Air Corps work. Only the fit- 
test survive. As a result, fatal crashes due 
to the physical failure of pilots have been 
almost eliminated during the training 

Hod, Ninety percent of the fatal traning 
crashes, in one year before the strict exam= 
inations were begun, were attributed to this 
cause. 


"THE te to twenty-five percent of the 
candidates who get past the examina 
tions are placed on the list and wait their 
call to Randolph Field, In this selection, 
members of the Regular Army are given 
preference. Then National Guardsmen are 
chosen, then members of the Officers Re- 
serve Corps, then applicants who have had 
four years Of college education, and, last 
of all, those with only two years of college 
training or its equivalent. A college edu- 
mn, experience has shown, is an asset 
to.a man who sets out to “win his wings.” 
Cadets at Randolph receive seventy-five 
dollars a month and one dollar a day for 
shed out” during the 
course, they receive an honorable discharge 
and their fare home. However, they come 
to the field at their own expense and ci 
sequently make the journey in a wide vari- 
ety of ways. (Continued on page 95, 
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New Remote Control System 


wave im costo 
wstTion 


‘MIRST installations have just been 
imade in and nhout New York Cay 
af a emote contd” system of 
fog” skyierper Ares’ Oe 
new method, one man in a. fireproof booth 
fan combat flames sweeping an. eatie 
building. Fire officials are watching the 
pioneer installations in a paper factory, 
Gil plant, and other buildings with interest, 
for ie may be the long-sought means of 
Contslling Resin tall Sdigs, 

TAs clits grow skyward, fe chefs have 
become worried. Thole lest watet tow 
‘ets are virtually ineffective above a build- 
ing’s sixth floor, To fight a higher blaze, 
firemen must risk their lives groping with 
how lines up smoke-iled salrwayy The 
law requires standpipes with fire-hose con- 
nections on every floor, in buildings of 
Certain dimensong, but'they are tacos 
when the fire has gained such headway be- 
Tore dlscovery that they eannot be feached 
‘through a barricade of flame. In factory 
or loft buildings, where three fourths of 
the worst fires occur, this is often the 
case. It is to save lives and property in 
High industrial buildings that Warn 
FeConran, New York hydraulic engineer, 
has designed the new fire-fighting system. 

'A movable standpipe that runs the en: 
tire height of the building is the essence 
of the “remote: control” system. Desies 
{conventional hose connections, upon te 
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OF NOZZLES 


standpipe, at every floor are automatic 
wales controlled from a sistance, The 
fre sandpipe canbe talsedy lower 
al wisted to aim water directly towatd 
the base of the flames, 

‘The operator stands in a fireproof booth 
on the Fest floor or in the basement of 
the building, to which access may be had 
frou the fect, with all the controls ithe 
in'his reach, He need not be a fiteman, 
aldough firemen would logically man the 
Spparatus as soon as they arrived, ABY 
person may operate a simple hand lever 
that turns the whole standy and all the 
noses. upon it. Another’ simple. control 
Sctuntes hydraulic Hft that raises ot 
lowers the standpipe and its nozzles, In- 
Cividual_ cocks or valves in the control 
booth turn on or shut off the nozsles on 
Separate floors. 

i ‘no time need the operator endanger 
himself. The moment that a fire becomes 
‘ut of control from the old-type hose on 
‘each floor, he retires to his protected booth: 
Snd becomes 8 one-man re. department 
under the direction of observers at safe 
Yantage points. Should the building appear 
in danger of collapse, the operator need 
Femaia'in the booth only Tong enough 10 
fur on the cocks opening the nosales, 
ashing a rope around the turning bar, be 
nites scree 1c eee volves the 
oases on the guide rope 

"There is no limit to the fight at which 
the remote-control standpipe is effectiv 
For the tallest buildings, fire engines ma 
couple their pumps to the system to shoot 
water as high as it is required. Approval 
of the new system by the National Board 
tf Fire Underwriters, and, reductions it 
i ever it is installed, 
testify to its effectiveness. 
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Fascinating Experiments 


ANY AMATEUR CAN PERFORM 


with Simple Apparatus 


‘atthe next repels, 
of rapid dancing motion 


\ 


WHEN PAPER WwoN't nURN: 
rans or copp fund bold itn 


REFLECTED SOUND WAVE. 
fomeone bold a nthe 


RACE BETWEEN MATCHES. Three 
Quarters and three pensies, inp 
{fre placed on the griddle of the gas 


‘sighly thinner 
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IT'S AIK PRESSURE 

Pat's bit of candie on = 

siatcee and fighe it. Then, 
atly 


lass over the candle a 
Shove. "Candie will” go 
‘out and 

fhe water i the 


HOULD you imagine that an especially 
equipped laboratory is 10 per- 
form interesting and instructive experi- 

ments in science, try the ones suggested on 
this page. Here are eight simple, fascinating 
tests that any home experimenter can per- 
form with no more apparatus than is to be 
found in the average household. Thoush the 
result will sometimes be surprising, each 
stunt demonstrates the infallible operation 
ofa certain physical or chemical law and 

hhelps to make clear the manner in which it 

‘operates to produce this result, 


TERRIFIC WEIGHT OF ATR. Set a 
seoall. piece of lighted 
fen 


fuiekly pla 
Seer the top of the glass. The candle 
‘sill continue to burn for a mament 

Then go out. At that snoment the ps 


MODEL ROCKET PLANE 
FLIES FIVE MILES 


Darvex by miniature rockets, a model 
airplane recently made a five-mile fight 
over an island in the North Sea off the 
German coast. The craft, constructed by 
Reinhold Tiling, German experimenter, is 
reported to be of an entirely new design 


clsetcie' push 
‘Botton that rege 
badlighe: Above, 
Dr. Luckiest 
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Movexx liners, especially oil 
bumers, may carry more funnels 
than they actually need for the 
sake of appearance. Not entirely 


a It a being lowered 
‘oom throws 

‘eturning the raln-eatching bonnet to the 
Hianet after the Job had been, 


AMMONIA GAS STAINS 
WOODWORK BROWN 


By reeatixc lumber with ammonia gas, 
the mellowed brown shades of old wood: 
work have been produced at the U. S. 
Forest Products Laboratories, Madison, 
Wis, Ways bave been found to apply the 
econ ies comet ale, Senta 
with expensive liquid stains, to nearly 

Kinds of woot. Bosens of waieties were 
treated in a small tank to determine the 
time of exposure and the necessity for 
application of the gas under pressure, 


BAD LIGHT MAKES YOU 
TIGHTEN YOUR MUSCLES 


teering wheel of your 
tly when you drive at night 
lit street than you do in 
lame poor illumination, 
a nervous 
strain that drains your energy, declares 
Dr. Matthew Lu- 
gh, of Gener. 
al Electric Light 
Research. Laborae 
tory. To measure 
this hidden train, 
a number of per: 
sons ead a Book 
for half-hour inter- 
vals under various 
lighting conditions, 
their fingers resting 
lightly on an elec 
tric push button 
registering the ten- 
sity of the muscles. 
The tests showed 
average human be- 
ing needs 100 times 
as much light as 
he thinks he does. 


the  dayt 


BIG ROTOR GOES DOWN SHIP’S FUNNEL 


useless are the “dummy” stacks, for the 
lower part frequently is used for ventila- 
tion. Recently another ingenious use was 
demonstrated when an eight-ton turbine 

rotor had to be placed 
in the hold of the S. 
Avila Star in Eng 


nd. 
Brought to the. dock 
on a motor truck, the 


massive rotor Was 
picked up by a oat; 
ing crane and lowered 
down the after funnel 
to the engine room. 
‘Thus the task of eas 
ing the burden down 
the ship's hatches was 
avert 


shows how the 


re pleee 
nh bya 


NEW PUNCH CATCHES 
DISKS IT CUTS OUT 


‘A xew punch catches its own punched- 
out disks. The paper guide has a U- 
shaped spring, the lower arm of which 
closes a hollow reservoir where the disks 
secumulate. For emptying, pull back the 
spring with the fingernail as shown above; 
the disks fall into the waste basket, 
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WAR ANIMALS TRAINED TO ESCAPE FUMES OF POISON GAS 


Hetaterep tin soldiers, 
moved about like chessmen 
‘on a board, are used by Ger- 
man cadets to solve offen- 
sive and defensive problems 
‘of war, Tanks and artillery 
field pieces also. are pro: 
vided for the use of the 
young warriors, Arranging 
them on a relief map. of 
‘some section of Europe, the 
cadets are required to! ad~ 
vvance or retreat with the 
smallest possible loss of men 
ot the greatest territorial 
advantage, Military tacties 
are said to be acquired rap- 
fdly when realistic problems 
fre laid, out with the imita- 
tion soldiers and satisface 
tory solutions worked out. 
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FIRST RADIO FIRE ALARM 
INSTALLED IN GERMANY 


put into operation at Wann 
see, near Berlin, Germany. 
When a report of fire is 
ceived at police headquarters, 
the officer on duty presses a 
Dutton that starts the auto- 
matic transmitter. The signal 
sent out by this transmitter 
sets off automatically an alarm 
at each fire station, through- 
out the The radio 
alarm system is the inven- 
tion of a Berlin student of 
radio who is the holder of 

radio patents, and can 
be adapted for use in navies 
tion and other fields. 


Gas attacks in future wars are possibili- 
ties for which Germany is seriously pre- 
paring. Not only her citizens but also the 
animals used in military operations are 
being trained to wear gas masks, Eq 
ment for horses, pigeons, and dogs de- 
signed some years ago has been perfected 
and, as the photograph at the left shows, 
rehearsals with the apparatus are being 
carried on so that, in an emergency, escape 
by the animals irom the deadly’ fumes 
could be effected. 


YOUNG INVENTOR BUILDS 
ROCKET-DRIVEN PLANE 


Amceart pro- 


pelled by rockets 
Is the dream of 
Lester D, Wood- 
ford, sophomore at 
the Ohio State 
University, Colun 
bus. For mor 
‘a year, he has 
working on 
the model of a shijy 


that would be driv 
en by gasoline 


and in a, Cana: 
dian lake where the first tests with his 
model are being made, As intense heat is 
generated by the discharge of his fuel, 
his chief problem has been to find metal 
alloys. that will withstand this heat with- 
‘out disintegrating or bursting into flame. 
In his model the explosive charge shoots 
a streak of flame twenty feet long. It i 
this blast that propels his ship, Ts 
to develop a commercially practical craft 
he also feels a perfected ship could 

to the moon and back. The model carries 
an_ automatically operated parachute for 
safe landing. 
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OLD MOTOR TURNS WAGON INTO A CAR 


“Oxe, gallon of gasoline, 
please!” says young Stan- 
fey" McCrary, “of Seattle, 
Wash., when ‘he stops 
diminutive car at the 
ing station operated by his 
father. Parts of a discarded 
washing machine and a 
Coaster wagon may be iden- 
lifed by a keen-eyed  ob- 
server in the homemade 
vehicle. Tt represents. the 
youthful designer's own 
ideas, even to the clutch 
and, steering gear. All. the 
work of assembling the 
machine was done by the 
young machinist. He de- 
lares that on level ground 
it will chug along at twelve 
miles an hour and runs all 
day on one gallon of as 


HOLDER FOR SANDPAPER 
PROTECTS THE FINGERS 


Saxprarex of emery cloth may be used 
without Iacerating the fingers, ‘with the 
aid of a new rubber holder. Its. spring 
stip securely holds the abrasive and 
mits a steady, even pressure to be applied, 
Bits of steel’ wool may also be grasped 
with the holder to remove rust from 
household utensils. Its main value lies in 
the fact that it cannot, easily slip from 
the rasp, thus preventing injury to the 
ingers. 


CIGARETTE HUMIDOR FOR 
CAR FITS ON DASHBOARD. 


A. sew dispenser that, olds twenty 
cigarettes is designed to be attached to 
the dashboard of a car, and so conven- 
iently placed that the driver can help him- 
self to a smoke with one hand without 
running any danger of losing control of 
the steering wheel. When a spring plate 
at the base is tripped, a single cigarette 
rolls out, The top contains a moisture- 
soaked pad to keep the tobacco fresh, and 
a removable container at the side serves 
fas an ash tray. According to the maker, 
no tools are needed for, installation, which 
requires only a minute's time, 


EW United States National Monu- 
ment is being established at Jensen, Utah, 
following the discovery of ‘ich depos 
of the bones of ancient dinosaurs. Ma 
of the skeletons, some weighing fifte 
tons, are practically complete, Instead 
dug carried away to mu 
the s well be left standing 
in relief upon the diffs for visitors 
gure at. Experts are carving away the rock 


to expose them in lifelike attitudes under 
Dr. LeRoy Kay, of Camegie Institution, 


‘Tests at Depart 
ment of Agriealtore 
Show 2 gease-steen 
Thee chips feeah 


BLACK WRAPPING PAPER 
KEEPS FOOD FRESH 


Gneex or black wrappings may soon 
grace many of the products on your gro- 
cer's shelves, as a result of tests just con- 
cluded at the U, S, Department of Agti- 
calture, Seeking a way to. prevent th 

Spoilage of oil-beari 

tured rancid by the action of light, 
perimenters tried the effect of protective 
‘wrappers of every color of the rainbow. 
Grassogreen and black proved the most 
effective, the former absorbing the chem- 
ically active wave lengths of light and 
the latter all wave lengths. The keeping 
ualities of butter, lard, potato chips, 
Salad oils and mayonnaise’ may be greally 
enhanced by such wrappers of cellophane 
fand other materials, the tests showed. 
‘At the end of a year, meal in an unwrapped 
bottle had spoiled, while that in one 
covered with black paper was fresh, 


‘Above, removing the rock to expose dinosaur 
ones in Utah, sad ign thas guides vistors 
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HS dingram illustrates the ac- 
tion of an ordinary typewriter. 
‘Downward pressure on the key 

A is transmitted through the bell 
‘crank B and the link C to the type 
bar D, which is shown in the act of 
striking the platen roll £ a sharp 
blow, Let us suppose that you are 
tired of being annoyed by the inces- 
sant. typewriter clatter that results 
from this construction, and have de- 
cided to invent a “noiseless” model. 
How would you modify the mecha- 
nism shown in the diagram in order to 
eliminate the sharp hammer blows of 
the type bars, and thus get rid of the 
noise caused’ by their impact upon 
the platen? Watch this space next 


‘month for the correct solution to this 
typewriter problem, 


Heme is the answer to the problem 
requiring a pump design which will 
False water ‘more than thirty, fet 
above the level of a well pum) 
fae valle tee ect Weee ks 
raised by the pump handle, the vac~ 
‘uum created in the chamber allows 
atmospheric pressure to force up 
water from the well twenty-five feet 
below. Then, when the handle lowers 
the piston, Valve B closes, valve 
‘opens, and the power exerted upon 
the pimp handle will force the water 
to a height limited only by” the 
strength of the downward pressure 
‘upon the piston. 
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MOVIE STORM MACHINE FIGHTS FIRE 


Eapecimenting with 4 movie wind machine in Gghting 


‘The powerful bast of 


Foutowie the suggestion of a Wyom- 
jing sheep rancher, officials of the Los 
Angeles County Department of Forestry 
recently borrowed a movie wind machine 
and found it a powerful aid in fighting 
forest fires. Hitherto used only to create 

tion storms, the big fan turned such 

‘upon a’ gasoline-soaked arca of 
brush that the fire was blown out in three 
‘out of six tests, and brought under control 
in the others. ‘Shoveling sind and earth 
into the air blast added to its effectiveness 
Officials who witnessed the experiments 
said that one machine would halt even 
a forest fire at a road or firebreak. 


AUTO TOWS AQUAPLANE 
IN NEW THRILLING STUNT 


A sm on an aquaplane takes on new 
thes bbe an sutonetae, secondng to 


john W. Greenwood, of Oakland, Calif 
is stunt may be performed on either a 
straight or a curved beach, The secret of 


the trick for the rider lies in keeping 
most of the weight on the offshore foot, 
thus tilting the plane as shown in the 
photograph and keeping it out from shore. 


ir rom the machive extinguished biase fa three aut 


WORMS OF RUBBER FOOL 
FISH AND FISHERMEN 


Even a squeamish 
novice need have no 
hesitation in baiting 
a hook with a new 
kind of | worm—for 
it is made of rubber. 
‘The synthetic worms 
are the invention of 
1 high, state official 
of Colorado, and 
many fishermen who 
have tried them say 
that they fool fish as 
readily as they fool 
the human eye. In 
this style of 
obtaining 
longer a problem, as 
the imitation worms, 
shown at the left, 
are practically inde: 
structibleand asmall 
number will serve 
for many hours of 
fishing. 


CABINET ON ROLLERS HIDES STUDIO'S KITCHENETTE 


How to install a kitchenette in a one-room stue 
urious appointments without revealing 

the problem facing a New York 

hy means of a combination 

a sink in the corer, and 
as a pantry and 
te when not in use, 
hat when the cabinet 
nd refrigerator 
the cabinetlike 
he artistic appearance of the room. 
Visitors do not realize it Is more than a studio, 


tion. A’ sheet of heavy’ cell k 
HANDLE TURNS OLD CANS loi provived 2 wintow. Th 


INTO GOOD CONTAINERS Sef Se" pphoos 


Eatery tin cans need not be thrown microphone in the hel- 
away, thanks to modern openers that re- Met. Another “mike 
move the top completely and leave no and set of earphones 
jagged edges. A detachable handle, just 9f provided for the 
Introduced, transforms them into handy an at the pump. A 
containers 'for domestic use, The device rubber suit, lined with 
fits cans of any size and shape, and is fleece completes the di 

ickly attached with set screw and clamp, Ye"'s costume. Accord- 
— et sere and clamps, ES to Wilber, ibe out 
DRAIN FOR WINDOW SILL _ it keeps him per- 

fecly dry and 


Wren window 
screens swell tight in 
damp weather, rain 
water collecting on 
the window sill may 
seep in and stain in- 
terior wall paper. To 
prevent this, a dimin- 
utive rain drain has 
been invented. The 
thimble-shaped tube 
of copper is inserted 
in a three-quarter- 
inch hole at the bot- 
tom of the sereen, and 
water readily drains 
through it. A screen 
excludes insects, 


the water 
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> Strange, Prehistoric Forest Found in South America 


Scrextists of the C: 
recenily traveled. thou 
search of living for 
westera North” America several 


‘quest, veri 
the mountains of Vene 
America. 


thing found in the temperate sone 


ting ylednoeh lke ue. one 
iw which Tn atl ae 


USE COLD AIR BLAST TO 
COOL SLEEPING CAR 


‘Trrnovert a new system known as “‘pre- 
goat,” sleeping cars of the Pennsylvania 
Railroad are now made comfortable for 
travelers on warm summer nights. Before 
the train leaves, a blast of chill air is 
blown through the ear for an hour and a 
half. This air, forced through a compart- 
ment containing 1,800 pounds of ice, is 
Jed into the car through a flexible duct, 


FE 


ENGLISH ROAD TO TEST 
WORLD'S LONGEST RAILS 


BY cae the longest alrad ral i 
the world an English railway com 
hopes to reduce to. minimum the nose 
and vibration in its passenger coaches. 
Ordinary steel ras are made in thitty, 
forty-five, and sixty foot lengths. 
topical mike Wil ocems Slat 
feet. When a train travels forty miles an 
hour over a track of thirty-foot rails, 
both the left- and the right-hand wheels 
jolt over a joint between two rails 117 
times a minute. On the new ni 

tracks, such jolts will occur only 
nine times each minute, 
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BRITISH GUNNERS STAGE SEA FIGHT IN CLASSROOM 


Reatastic battle practice is pr Brit 
antillerymen at their Shoeburynes: r 
ing. school, “Aerial odel. ship 
and tranamit its positio om 
‘These compute the range and tr t 
to “markers,” who Usrust a peg through one of 


umber of holes in a board representing the ocean 
where calculations show the shell would have landed, 
If a hit is scored, the pes overturns the ship. 


USE OLD AUTO TIRES AS TUGBOAT FENDERS 


le into tugboat fenders 
iad ‘to bow of U. SB. Robs 


GROWTH OF GRASS ROOTS 
WATCHED IN SHOW CASE 


To LeaRN the secrets of the growth of 
grass roots, Dr, W. A. Leukel, of the Uni- 
of Florida, devised a show case 
tment that reveals what happens 
underground. This fifty-foot case, filled 
with sand, has a glass front so that the 
behavior of the roots may be observed. 
Enough rootlets approach the window to 
sive a clear idea of their progress as a 
whole, With the aid of his ingenious de- 
vice, Dr. Leukel learned that roots of 
Bahia grass. a familiar inbabitant of sandy 
Florida soil, sends its roots as deep as five 
feet in five weeks, The novel compartment 
also enables him to compare the benefits 
‘of certain types of fertilizers on the un- 
derground growth of plants, A section of 
the plant show case is seen at right 


“ 


Discaroep auto tires are 
replacing rope for bow fen- 
ders on Navy tugboats. The 
fender is made up of three 
tiers of rubber, each tier can- 
sisting of segments of the 
tread and side-wall of the tire. 
‘The pieces of rubber are 
strung onto heavy steel rods, 
bent to the shape af the bow 
fon which they will be used, 
fand hung over the bow with a 
short length of chain. Grea 

er durability and less likeli 
hood of slipping are claimed 
for the new fender, 


Dr. W. A. Leakel of University of Florida and 
the gluse cave ia whieh he sees grass roots grow 


the time sea, markers hear the orders 
‘wich sbelis would fall. This is part of Eg 


fire and Insert peas at the 
ne rang for eu 


NEW MEMO PAD CLAMPS 
TO STEERING WHEEL 


Haxpy for shopping lists and memo- 
anda of errands to be done is a new auto 
pad that clamps upon the post. of the 
steering wheel, Though pl is 
does not interfere with dri 
holder and match serateher are built into 
the frame of the pad. 


ELECTRIC LIGHTED BAIT 
LURES FISH AT NIGHT 


Innrsisrinur, to fish, according to the 
maker, js. an ingenious underwater” lure 
that shines inthe dark. The luminous 
evice carries its own electric light, cute 
rent being supplied by a. replaceable bi 
tery to a standard flashlight bulb, A eas- 
ing of transparent composition allows the 
light to shine through. One battery is said 
to supply continuous light for an hour 
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New Two-Hinged Street Car Can Wriggle Around Corners 


Hixcen at 


motorman is at 
and the power pli 


FRENCH DANCERS WEAR 
CARICATURE MASKS 


Masks that caricature 


PAVE VEGETABLE GARDEN 
TO KEEP WEEDS OUT 


of his beard, 
notables, weatin 

appearance o 
ind humorous 
life 


re soil be 
slabs or cinder blocks a 
thick and nine to twelve inches 
h-and-achalf space 

ants plenty of 


believe that the success of the experiment 
siyle for gardens and even 
he futire 


SEARCHLIGHT ON SHIP 


carchligl 


zt 


ters of light 
tour of the 
places along the Baltic 
Hashes its message nigh 
jectors have hitherto beer 
but this is believed to be the first sky: 
‘writing vessel to be put into operation, 


Tr 
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SKYSCRAPER’S PLUMBING STUDIED WITH MODEL IN TOWER 4 


\_pumarns 
“TESTING TOWER 


ADERIMENTERS ADJUST bi ing system 
EXPemmenTER® Ay ‘with water, rum through pipes, and menaured 
vacua ses seme ce re DUAN } 
TaRouan wo cume A ToweR just erected at Washington, 
bie mo SskAe D.C, houses a full-sized working, model 
eee ‘of a ten-story building's plumbing system, 
scanos-v0 iy Here engineers of the U. S. Bureau of 
omen p ommnarses Standards are obtaining the first scientific 
SteetasS aata on he plumbing needs of a hy 
Sst awn scraper. AL closing ime, when_ perhaps 
20,000 workers in a single building wash 
up for the day, a tall building's drainage 
system is taxed to capacity, To learn how 
mon Tange it must be, the Bureau's 
} ‘engineers duplicate the closing- 
womans oeain hour rush in their model tower, 
curser cates Water is measured off in alo: 
matic tanks on each 
dumped down a drain 
empties into 
the rate of dischar 
‘with a stop watch, In this way 
the size of a building's plumbing 
ray be determined from actual 
experiment before the structure 
isrerected. 


MACHINE PUTS LETTERING ON MAPS 


No LoxcER need draftsmen place lettering upon maps 
and engineering drawings by hand, The laborious task of 
neatly inseribing names, descriptions, and dimensions with 
pen and ink is ended by the use of new machine resem- 
bling a typewriter. This device rolls on rubber-tired wheels 
to the desired point on the drawing boand, where the wheels 
are locked. Then its keys, operated like those of a type- 

‘writer, rap down upon the 


surface of the drawing to 
insert the required lett 
ing. Long lists of spe 

F ‘ations and materials are 

. completed in a few 
minutes, and the drafts- 


man's time, is sawed for 
work requiring drawing 
skill. 


SWIMMING TAUGHT WITH MIRROR 


Swrancexs at the Ohio State University watch 
their performances in a mirror. The looking-glass, 
which can be placed anywhere alongside the pool, 
is used by the swimming coach to help point out 
faults in technique. His charges, he says, have im- 
proved notably since they have been enabled to 


Machine, working like a typewriter, pots lettering on maps watch their own arm action. 
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LIFE-SAVER SLIDES DOWN 
WIRE TO SWIMMER'S AID 


A aresaver may quickly reach a 
swimmer in need of help through a sys- 
tem patented by a Charleston, S. C,in- 
Yentor., Instead of plunging’ into” the 
water, he seizes one of several pairs of 
‘swinging handles attached to wites that 
radiate from his tower perch. Zipping 
dovin the inclined wire, he leaps clear at 
the end of the slide and quickly reaches 
the swimmer in trouble, : 


STRANGE ENGINE TOWS HULL MODELS 


One, of the world’s oddest locomotives 
recently went into service in Hamburg, 
Germany. Its duty is to tow models of 
seaplanes and pontoons up and down the 


‘This engine tows experimental halls 
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testing basin at Hamborg 


NEW THROTTLE PERMITS KNEE DRIVING 


Now you can step 
‘on the gas with your 
knee, if that seems 
most restful. A new 
style of accelerator 
for any standard 
make of car is 
mounted just below 
theinstrument board, 
to the left. of the 
driver. Its long lever 
is operated by a 
slight pressure’ of 
the left ankle or 
knee, This arrange- 
ment leaves the right 
foot free to operate 
the brake; and also, 
according to the 
maker, permits a 
more comfortable 
driving. position 


ide controls accelerator 40 ke riving 


GLASS RACK HOLDS BOOK 
SO INVALID CAN READ 


Honte invalids and hospital patients 
may now read in comfort, while lying on 
their backs, through the’ use of a new 
type of bookrack attached to the bed. The. 
book rests face down upon a sheet of 
plate glass, above the reader's head, while 
4 built-in lamp provides just. the proper 
‘Mlumination. Pages are turned through 
a slot between the glass and the frame, as 
shown in the photograph at the left, 


‘Glass rack chat holds book ao lnvalid can rea 


1,000-foot tank of the Shipbuilding Insti- 
tute of Hamburg, while engineers study 
the relative ease with which the models 
pass through the water. In this way, hull 

shapes with a mini- 
mum of frictional 
drag are perfected. 
The strange looking 
engine runs on a 
track straddling the 
tank, up and down 
which it whisks the 
experimental model. 


CLOCK CONTROLS PLANE'S RADIO TALK 


To avo confusion in main- 
‘communication with twen- 
ty-four mail and passenger planes 
daily, while simultaneously talking 
‘with ground points,an airway radio 
station at the Chicago Municipal 
Airport has installed a novel clock. 
Tis face is lettered with abbrevi- 
ations designating a division of the 
airlines, and the minute hand suc- 
cessively indicates the division 
‘over which radio communication 
is scheduled. 


LAWN MOWER SHARPENER 
BUILT FOR HOME USE 


ned in a few 


eX mowers are shar 
minutes with a handy tool just placed on 
the market. When it is slid back and 
forth across the mower, its filing surface 
puts a keen edge on the cutter blade. 
‘Guides automatically maintain the remov- 
able file at the proper angle s0 no expe- 
rience is required for the tool's use, 
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the Homemaker 


PORTABLE DRYING 
RACK. Ligh enough to 
Cary around the house to 
‘Say desired room isthe elec 

‘ake Tei peo 
‘ek cnabi of 


St clothing. Tt folds out of 
the’ way then mot in se 


PERFUME WHILE 
You Wair. Wi 
this wooden garment . 
anger in a per 

‘uminum conta 
‘When ie felt pad 
saturated with per 
the cor enters clothes 


tae only 
their energy i 


Sevtes a goichly saueered dey 
ii a er of the lee 
uirting over the 
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WATER DEFIES GRAVITY. Salphur dioxide 
tn the Inverted bottle, combines with the wa 
aco ie fortoed te oring the water sph 
Fnnel into the bottle. The illustration 3 


i 
bee cared | if 


ruse, 


& xperiments 


with 


un in operation, and drawing below give 


ulphur 


for Your Home Laboratory 


ITH glass tubes, corks, bottles, 
fand other simple apparatus, you 
can demonstrate some of the 
‘most interesting qualities of sul- 

phur, the “brimstone” of the ancients, an 
A substance of vast industrial importance. 
few cents worth will be required. 
ial_name of sulphur—brim- 
stone, which literally means “burning 

stone —supgests our first experiment. 

Place a piece of sulphur on a flat stone 
outdoors, of course—and ignite it with 
a match, It will take fire and burn with 
‘trembling, spooky sort of blue flame and 
ive off clouds of pale, white smoke so 
noxious that even a slight whiff of the 


| 


L 


‘When heated, sulphur melts 
I then poured’ into water sl 
‘rubbery form that ean be 


a yellow tie 
dines tato a 
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By RAYMOND B. WAILES 


stinging fumes will cause you to choke 
This evil-smelling gas serves many use- 
ful purposes. Nearly all the electric re- 
frigerator mechanisms of the home type 
are filled with several pounds of sulphur 
Wioxide because the gas in its dry for 
noncorrosive and has very suitable lique- 
fying and evaporating temperature con 
stants, 
Sulphur dioxide gas dissolves quite 
readily in water to form sulpburovs acid, 
relatively weak acid as compared with 
the far more powerful sulphuric acid. Sul- 
phurous acid is a bleaching agent 
‘and it is only necessary to bold a 
moistened red or pink rose in the 
imes from the burning sulphur to 
jaw this property. The rose petals 
will quickly turn white at the edges 
in a manner never seen in Nature 
Certain types of colored cloths, when 
dampened and held in the sulphur 
dioxide as, also will be bleached. 
In order to obtain pure sulphur 
dioxide for other experiments, you 
‘must make a sulphur dioxide gas gen- 
erator, This consists of a plain test 
tube fitted with a one-hole stopper 
through which a piece of glass tube 
can be passed to make connection 
with a rubber delivery pipe. Place 
a mixture of equal quantities of so- 
dium bisulphite and sodium bisul- 
phate in the test tube and heat 


gently over a Bunsen burner of an alcohol 
flame, ‘The sulphur dioxide jas will pass 
freely through the rubber tube. If the end 
Of the tube is placed at the bottom of an 
empty bottle, the gas, which is heavier 

in-air, will displace’ the latter and ll 
the bottle 

The fact that sulphur dioxide gas is 
extremely soluble in water allows you to 
make a magical fountain that will mystify 
your friends because it appears to defy 
the laws of gravity. 

Fit a one-hole stopper containing a 
medicine dropper into the bottle filled with 
as. Place the medicine dropper in the 
hole so that the narrow tip points toward 
the bottom of the bottle, Slip a piece of 
rubber tubing over the outside end of the 
medicine dropper and attach the other 
end of the tube toa short piece of glass 
tube passed through the cork in an im- 
provised funnel made from the top portion 
af a small bottle according to the method 

articles, 


larger gas-filled bottle. 
Now bold the latter upside down and raise 
the funnel till water starts to come out of 
the medicine dropper. As soon as the 
water strikes the gas it will dissolve in the 
water; this creates a vacuum in the bottle, 
The funnel can be dropped way below the 
gas bottle and your friends will see water 
continue to squirt out of the medicine 
Gropper with considerable force. 
Potassium permanganate solution has a 
deep reddish-violet color and can be used 
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Inverted over 
‘When they mix fine 


fsa germicide because it contains so much 
‘oxygen. When a drop of the weak sul- 
pphurous acid from the fountain-in-the-bot- 
te experiment is added to a dilute solution 
of potassium permanganate, the purple 
color immediately disappears, This reac~ 
tion ean be used in a chemical trick. 

A pitcher of what looks like rich wine 
can be made by adding a small amount of 
permanganate to water. Several, empty 
glasses, and one containing a small quan- 
tity of sulphurous acid, which is colorless 
and will not be noticed by observers, can 
be placed near the pitcher. The "wine" can 
be poured into the empty glasses and then, 
by quick work, you can contrive to pour 
the few drops of sulphurous acid back into 
the pitcher along with the permanganate 
solution from the other glasses. ‘Then, if 

you fill the glasses again, the “wine” wil 
have been turned to “water.” Of course 
neither solution is fit to drink, 


SULPHUR dioxide gas also combines 
With olber compounds ina ‘sarding 
‘way. IE a pinch or two of lead peroxide is 
heated and lowered into a bottle of sul- 
pn dios gas; the lead compound ll 
fim from brow) to. white accompanied 
by a steady glowing throughout the mass. 
‘The lead peroxide can be placed in a de- 
<flarating ypoon—a litle spoon attached 
‘to a long handle. 

Sulphte normally im solid, Tn ts finely 
divided state it is called flowers of sulphur. 
When heated, sulphur melts to a yellow 
IMgud. if allowed to cool slowly i takes 
the hard, crystalline form, but if you pour 
it while molten into water it solidifies 
{nto a plastic, rubbery form. While in that 
‘condition it can be molded like so much 
putty, but the state fs not. permanent be- 
‘cause after standing a while it changes 
bean tothe hard form, 

Bota combines be cally iets all 
‘metals except gold anc itinum. Iron or 
‘copper filings, when heated in a test tube 
with sulphur, unite with it to form iron 
sulphide or copper sulphide. ‘The reaction 
is accompanied by a glowing of the mass 
that takes the tabe resemble a velan 

‘The iron sulphide, which is formed in 
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the reaction of hot iron and sulphur 
‘an be used to make another sulphur 
Containing gas—hydrogen sulphide 
‘Add some sodium bisulphate or a di- 
te acid to the tube containing the 
iron sulphide and heat. Hydrogen / 
sulphide gas will be produced and 
you are not likely to mistake it for 
‘anything else, for this gas smells ex: 
actly like a rotten eR. | 
iydrogen sulphide gas dissolves in | 
water to form hydrosulphuric acid, | 
which is very weak, like sulphurous | 
Acid. The easiest way to form it is to 
allow hydrogen sulphide gas to bubble 
through the water, This 
stable. If you allow it to stand for 
several hours it decomposes and pro- 
duces a fine white precipitate—so fine, 
indeed, that most of it remains sus” 
pended in the solution, giving it a 
milky appearance. This hydrogen sul. 
hide water will rid a dog of fleas 
Hydrogen sulphide water canbe 
used to make several metal sulphides, Add 
a few drops to a solution of copper sul- 
phate and a black precipitate of copper 
sulphide will be formed. Added to ferric 
ammonium sulphate solution, black iron 
sulphide forms. Similar experiments can 
be made with the salts of bismuth, anti- 
mony, zinc, and cadmium. 
Hydrogen sulphide gas bums with a 
faint bluish flame. If small copper or iron 
are held in the flame tll they be- 
‘come red-hot, they will start to burn, form- 
jing sulphides of the metals. These sul- 
phides can be collected and heated with 
fodium bisulphate solution in a test tube 
haem 
‘simple experiment shows how free 
supiar& fonmedin and abou voeanors 
a bottle each of hydrogen st 
gas and sulphur dioxide gas. Invert one 
bottle over the other and remove the 
cardboard. The gases will mix and after 
‘2 while you will note that the inside of 
the glass is cloudy, as though it had been 
whitewashed. Finely divided sulphur ap- 
pears white. 
Tf you cause this reaction by placing a 
tube from a hydrogen sulphide generator 


set 


Only Simple Apparatus Is Needed in Making 


These Valuable and Striking Demonstrations 


phorous acid is a powerful 
i mark 


‘ear one from a sulphur dioxide generator 
at the bottom of a bottle, so much sulphur 
will be produced that it will have the 
characteristic yellow color. 


WDROGEN sulphide gas also is made 
by heating candle wax in a test tube 
with powdered sulphur. If you cannot de- 
tect the presence of the gas by the rotten 
cag odor, wet a strip of white paper with a 
solution ‘of lead acetate (sugar of lead) 
and hold it near the mouth of the test 
tube. ‘It will be blackened, proving that 
hydrogen sulphide gas is being formed, 
‘ron cements consist of finely pulverized 
iron filings and sulphur mixed with water 
to form a paste. Such a misture will be- 
come very hard in three or four hours, 
‘Aluminum, magnesium, and zinc in the 
solid metallic form unite’ chemically’ with 
sulphur when slightly heated with it, Use 
‘small, quantities of the substances when 
experimenting. A mixture of zine dust and 
sulphur will ignite with a pul when 
touched with a hot rod, Aluminum flake, 
such as is sold for paints, is suitable for 
such tests. It combines with sulphur to 
form aluminum sulphide. 
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HUGE FLYWHEELS IN UNUSUAL PHOTO 


Four fywhees lined up rea 


Four mammoth flywheels lined up ready 
for shipment made an unusual sight the 
other day in a German steel company’s 
factory, and a photographer happened 


CAR'S PARKING TIME 
RECORDED BY METER 


For use in city streets where a 
parking time limit is enforced, a 
California inventor has devised a 
‘parking meter” for installation on 
car's instrument board. When 
the owner leaves the car he trips 
a lever that starts the meter op- 
crating. He may then go about his 
business, noting each time he 
passes his car how much parking 
time is left. Compulsory adoption 
of such a device, the inventor 
s, would prevent the possibil- 
of a dispute with traffic off- 


The 
checking up on parked cars. tl 


along in time to recond the striking 
Dicture reproduced here. The wheels 
‘measure fourteen feet in diameter and 
‘weigh about thirty-one tons, 


PHOTOGRAPHER WEARS A DARKROOM 


A WELL-DRESSED news photographer 
‘a complete finishing outfit to work, if the 
latest British development should set the 
style. All these were included in the bi- 
in an appearance during a recent sports 


meet at Birmingham, England. By de- 
veloping his negatives and making the 
prints on the spot, he was able to 
‘come back from his assignment with 
finished pictures ready to be rushed 
to the engraver for the making of 
half tones for the printer. 


| Cash Prize 
WINNERS 
in our June 
Freroes of Science 


Con test 


Here Are the Names of Twent 
‘Whose Skill and Application Brought 
Them Cash Rewards in Our Big Pic- 
lure Cutting Contest in June Issue 


s50O 


George Carnevale, 
S. Ozone Park, N. ¥. 


FIRST PRIZE 


secoNnD prize $100 


Edmund D. Myers, 
Wilmington, Del, 


THIRD PRIzE 85O 


W, ‘T, Robinson, 
Philadelphia, Pa, 


six $25 prizes 


Ralph D. Clark, Milwaukee, Wis. 
Z.W. Gilbert, Melrose, Wi 
Eldred C. Jackson, Mt. Vernon, N.Y. 
W. Norman Krell, Ft, Worth, Texas 
Walter J. Quest, Nashville, Tenn. 


} Theodore Torison, Robbinsdale, 


TWENTY $10 PRizES 


John Alta, Grand Rapids, Mick. 
L, Bowman, Newhall, Calif, & Henry 
Mann, ‘San Fernando, Ca 

| Alvin Castle, Dungannon, Va. 
P, Churat, Cambridge, Mass 
Viola Crumby, Memphis, Ter 
Bert D, Daniels, Raleigh, N. C, 
Francis X. Fralick, Toledo, 0. 
© W, Glenn, Jackson, Mich. 
Norman E. Goldberg, Racine, Wis. 
G. W, Langer, Cleveland H''ts, 0, 
Ethel Millspaugh, Andersom, Ind 
CW. North, Glenbrook, Conn. 
John C. Poole, Sen Francisco, Cali 
A. I. Riedel, Jr, Savannah, Go. 
Sue D. Runyon, Millington, N. J. 
J. P. Rutherford, Roanoke, V 
Henry Sahimann, Brooklyn, N. 
Tving Satkin, Brooklyn, A 
W. Vanderbrak, Mobile, Ala, 
Dorothy Walker, New Orleans, La. 
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ROM antenna binding post 
to loudspeaker, the latest 
models of radio rec 
have reached an amazing 

degree of perfection. Radio engi- 
neers, a few years ago, never dreamed 
such ‘performance was possible. 

Formerly two of the most debated quali- 
s of any radio set were sensitivity and 
selectivity. None of the sets of those days 
was all that could be desited in either 
respect. Some were above par for selec~ 
tivity, others were better than average 
for sensitivity, and a few, judged by the 
standards of that time, were exceptionally 
ood in both. However, when both quali- 
ties were at a maximum, the tone quality 
suffered, 

‘The introduction of the screen, grid 
tube, coupled with a deeper knowledge of 
the functioning of radio circuits, changed 
all that, Sets were made both’ selective 
and sensitive. Last year the better grades 
‘of sets reached a high standard in these 
‘qualities. This year, in the best receivers, 
selectivity and sensitivity are better than 
‘at any time in broadcasting history 

Considering radio broadcast reception 


‘Diagram of push-push circuit showing changes from push-pull eieuit 
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STAMDARO 
“SIONAL GENERATOR 


EXPERIMENTAL 
RADIO SET WITH 
Pusi-Pus 


bisoRTION 
INDICATOR, 


Iaconm 
pOVENTIOMETER 


switch FROM 
(OUDSPEARER 
TO LOAD CIRCUIT 
THERMAL 


PAILLIAM METER 


ew Radio Sets Ait High Mark 


from the point of view of actual 
performance under average con- 
ditions, increased selectivity and 
sensitivity are of litle impor 
tance, We had, in last year’s best 
sets, ample selectivity. Addition. 
al sensitivity avails nothing 40 
long as the limiting factor is the 
static noise level. 

If you own ofie of last y 
‘rood “sets, the theoretical in 
provement in these qualities will 
not prove impressive, but if you 
‘own a set two or more years old 
the ease with which you can 
bring in stations and choose be- 
tween those on adjacent wave lengths on 
‘a modern receiver will give you a new idea 
of what radio can be like, 

Furthermore, the tremendous amplify 
ing power of the new type $8 tube is suct 
that the manufactores have been able to 
make better low priced sets. Now. all but 
the small sets at the bottom of the price 
scale will give you ample sensitivity and 
selectivity. 

With the modem set, you will notice 
1 definite difference as you tune through 

the broadcast. wave 

band. There will 

] Be less imererence 
and, from the high 
itched whistles that 
Caused trouble even 
fon last year’s sets 


New Tone 
Fidelity 
LTHOUGH last 
‘year's better re- 
ceivers closely ap- 
Poached. perfection 


Compare this push-pull circuit with one shown below 


in the faithful reproduction of voice and 
music, the latest sets are several degrees 
nearer the ultimate goal. 

‘Improved fidelity has not been brought 
about so much by the use of new tubes 
as through refinements in circuit de 
that eliminate various sources of distor- 
tion, ‘There also has been an improvement 
in the loudspeaker equipment of the latest 
receivers. In some cases, two speakers are 
used. In others, a single speaker of a more 
highly: refined type takes care of the sound 
reproduction 

"The idea of using two speakers is, in 
theory, excellent, One speaker is designed 
to reproduce with greatest fidelity the 
‘upper register of tones and the other booms 
forth the lower register. Tone control on 
such equipment becomes a simple matter. 
A potentiometer or other similar shifting 
arrangement can be connected so. that 
fone or the other speaker produces the 
seater proportion of sound. 

Tt is well to emphasize that simply 
because a set has two loudspeakers, it 
does not follow that it will give the best 

le tone quality. Matching a pair 
OF loudspeakers and enaincering them Into 
a cabinet design (Continued on page 94) 
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‘Tune ‘Transmitter Right 


NO22 DS" seActO 


ahin'ovn 


ZO-MITER BAND-5 TURNS 40.22 


whi 


Diagram of homemade wavere 


THEN you press the key of 
your amateur radio trans- 
imitter, the waves it pro- 


duces travel outward, from 
the antenna in every dlection with the 
sped of lth itsl ‘over. 25,000 
Hcensed amateur stations in this country 
and thousands more in other parts of the 
world, you never know who is hearing 
your signals, 

‘Of one thing, however, you can be ab- 
solutely certain, If you permit your trans- 
iter to send out waves outside the bands 
assigned to amateurs, you are heading 
straight for trouble. Sooner or later the 
Government will spot your off-wave trans- 
‘mission and then unpleasant things. will 
happen. Your licenses may be suspended! 
for a long period or, if the case is flagrant, 
your apparatus may’ be confiscated and 

a, my even face a heey fie ed pe 

1 jail sentence. 

Prenton these disagreeable pos 
ties to impress. on you the importance of 
correct transmitter tuning. If you take 
certain simple precautions you will never 
hhave any such troubles. 

‘The simplest way to make sure that 
your transmitter is properly tuned is to 
adjust it with the aid of a factory-built 
wavemeter, Such an instrument. will cost 
from $15 to $200, the price being deter- 
mined by the degree of precision with 
which the wave or frequency can be meas- 
ured. The illustration at the top of the next 
page shows a $200 wavemeter such as is 
teed in the Popular Science Institute radio 
laboratory. 

For amateur uses, wavemeters costing 
from fifteen to twenty dollars are suff- 
ciently accurate. All you want is to know 
that the waves to which your transmitter 
4s tuned are within the allowed frequencies. 
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radenser in protected and coils held rigidly in place 


In principle, all wavemeters are alike no 
matter how much they cost. They consist 
‘of a variable condenser so fitted that any 
one of several can be con- 
nected across 

ering a different wave band, is adjusted 
0 the bands slightly overlap. You can 
ftune the wavemeter to any’ desired fre- 
‘quency within its range. 

“The mote expensive the wavemeter, the 
more carefully it is constructed and cal 
brated. Every precaution is taken to pro- 
tect the variable condenser from acc 
dental jars that would change its capa 
‘and destroy the calibration. The 
oo, are wound for strength and rigidit 
MOST of the cost of these instruments 

foes into hand calibration, so. that 
you can refer to a chart supplied with the 
‘outfit and tell exactly how to set the con- 
denser and which coll o use for any de 

‘The home construction of a wavemeter 
is easy. The diagram at the top of this 
page shows a satisfactory design, and this 
Arrangement can be altered in any way you 
sce fit provided the candenser is protected 
ee ie een MO wer eae 

A condenser having well spaced plates 
is desirable, as any movement of the plates 
caused by jars or bearing wear will have 
much less effect on the permanency of the 
calibration than if closely spaced plates 
are employed. 

‘A simple way to file a groove in a piece 
‘of composition tubing is illustrated at the 
bottom of this page. It makes no difference 
if the groove you file is a bit wobbly; the 
‘main requirement is that the wire shall 
not shift position after it is once in place. 

‘The tuning range of any coil is deter- 


By 
Joun Carr 


mined by the spacing of the wire and by 
the number of turns and the diameter. 

"The simplest wavemeter circuit is made 
up of nothing but a condenser and a 0 
To the same arrangement a small flash- 
light bulb, as shown, is connected in series 
with the coil and condenser. This is the 
most popular circuit for a low-priced 
commercial or home-built wavemeter. In 
exactly the same hook-up a thermomill 
‘ammeter may be substituted for the fla 
light bulb, Such a wavemeter will give 
slightly more accurate readings than can 
be had with the bulb, 


JS ORDER to get good results in build- 
ing a wavemeter, oF in using a factory 
built model, you must understand how 
instrument works. This should be easy if 
‘you have mastered the theory of the basic 
‘operation of a radio receiver and trans- 
mitter. In each case, the oscillating 
cuit is made up of a coil and a condenser. 
In your receiver, the coil connected be- 
tween the grid and filament or cathode of 
the tube and the condenser connected 
across it forms the same kind of a tuned 
circuit 

Tf you have either a radio transmitter 
of a regenerative radio receiver in oscilla- 
mn and you bring the coil of the wave- 
meter near its coil, similar oscillations will 
be at a maximum in the wavemeter circuit 


Simple Wavemeter Circuit 


Groove fied ins plece of composition tubing 
so hold wire fn wavemeter so"%t cannot shift 
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to Avoid ‘Trouble 


MATEURS Need Wavemeter Described in This 
Article to Be Sure They Keep Their Transmitters 


within Bands Designated by Government for Their Use 


when you turn the condenser to the point 
Where’ the wavemeter circuit is tuned to 
the same frequency as is the receiver or 
transmitter. 

‘Suppose, for example, that you have 
your receiver in the oscillating ‘condition 
and you place the wavemeter coil close to 
the receiver's tuning coll. ‘Then, if you 
slowly turn the wavemeter condenser while 
listening to the headphones, you will note 
that as the knob reaches a’ certain point, 
the receiver will suddenly stop oscillating. 
‘Then, as, you move the knob past. that 
point’ oscillations will start again with the 
characteristic click, 


JF YOU have a calibrated wavemeter, 
you can read off the frequency for the 
point, where the oscillations stop and that 
will be the wave to which the receiver 
happens to be tuned, 

‘The effect, when you attempt to tune a 
transmitter Co a given wave, is almost the 
same. Hovever, the transmitter oscillates 
far more vigorously than a regenerative 
recefver, and the oscillation induced in the 
wavereter circuit will therefore be more 

ywerful. Enough current 

ick and forth, through the 
4 flashlight bulb, to light it 
the knob of the condenser 


turning 
ick andl 
forth you can note the point at which 
the bulb glows most brightly and that 


Gages Transmitter Waves 
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will be the reading 
for the transmitting 
wave, Obviously, it 
the wavemeter shows 
that the frequency is 
‘not what you want, 
you must retune the 
transmitter and try 
again, or else set the 
wavemeter to the 
desired wave and 
make the necessary 
changes in the tun- 
ing of the transmit- 
ter, 

‘When you first try 
using the wavemeter, 
be careful to hold 
the coil at some dis: 
tance from the trans- 
mitter coil. A sur- 
prising amount of 
current flows in the 
coed mavemeter 
circuit, and if you place the coils too near 
‘each other the flashlight bulb, or the ther- 
momilliammeter, will burn ‘out as the 
circuit is brought into resonance, The most 
accurate reading is obtained when the sep- 
aration is such that the bulb glows only 
dimly at the brightest setting. 


AS HAS already been mentioned, the 
principle cost of a commercially built 
wavemeter goes into the calibration, You 
will find it easy enough to build the instru- 
ment. Your problem, too, will come in 
calibrating it. 

‘The simplest and best method is to cali- 
brate it against another wavemeter of 
known accuracy. If you can locate another 
amateur in the vicinity who has such a 
meter, undoubtedly he will be glad to help 

If you cannot get hold of a meter for 
checking, there is sill another method you 
can follow which will, at least, keep your 
‘wave within the legal bounds, 

‘Your radio receiver is, in effect, a wa 
meter with which you are constanily meas- 
turing the frequencies of all the stations 
you tune in, By listening, you probably 
have already located the points on the dial 
hetween which you get virtually: all the 
amateur signals in each band, and it should 
be easy, therefore, to set your receiver 
dial at the point that represents, with rea- 
sonable accuracy, the middle of each band, 

If you do this and then locate the simi 
lar wave setting for your wavemeter by 
the method already outlined, you can be 
fairly safe in saying that your wavemeter 
will help you fo stay within bounds until 
you have’ an opportunity to calibrate it 
‘more fully and accuratel 

Tf you follow this method in getting 
your transmitter tuned, try to get some 
other amateur whose receiver is reason- 


ably well calibrated to check your fre- 
quency. 

‘The exact method of tuning the trans- 
mitter by means of the wavemeter de- 
pends, of course, on the particular circuit 
used in the transinitter, Assuming that you 
have built the unit described in PorvLan 
Sctexce Moxtity Blueprints Nos, 183 
land 184, there will be two controls to ad- 
just each time you make a change in the 
wave length. “You must, in addition, 
change both plug-in coils ‘whenever you 
change from one wave band to another, 


HE wavemeter in any case only indie 

ates at what frequency the trans 
mitter is oscillating. Tt does not, neces- 
sarily indicate that the transmitter is 
working at the fullest efficiency. ‘That is 
why a milliammeter is desirable in the 
late circuit. ‘This instrument will show. 
yy a fluctuation in the needle, when the 
two circuits (tuned plate and tuned grid) 
are working together to best advantage. 
The current flow in the plate circuit ale 
ways is lowest ‘when the transmitter 
most correctly tuned and is therefore os: 
«illating most vigorously. 

After the transmitter is tuned, tune the 
antenna for greatest output. Be sure to 
recheck the wave length, because adding 
the antenna shifts the wave somewhat. 

‘Remember that various stations send 
‘out standard frequency transmissions on 
regular schedules; the signals from these 
stations can be used to calibrate your 

iver. For example, the Arlingt 
signals from NAA go out on a variety of 
waves. From two-ffty-five to three A. 
and from eleven-fifty-five to midnight, 
Easter Standard Time, one of the fre- 
quencies is 4,015 kilocycles, which is just 
fifteen kilocycles beyond the edge of the 
amateur eighty-meter band, 


ss 


How to Keep Your Car Looking New 


Sunlight, Not Rain, Makes \t Shabby, says Gus 


W Jane in blazes is 
the matter with it 


now?” grumbled Joe Clark from 

is perch in the bow of the boat the 
‘two garagemen had hired to get 
down the lake for a few days’ fish- 
ing at Whitey’s camp. 

“Ask me what isn't the matter 
with it?" his partner Gus Wilson 
panted as he grabbed the handle 
and gave the flywheel another vi- 
ious twirl, The outboard motor 
arked a couple of times, back- 
fired with a thud, and then’ mirac- 
ulously took, hold. 

Whitey, who had been standing 
con his dock watching their prog- 
ress, called a greeting as Gus shut 
off the ignition and they drifted in, 

TH have to hand it to you, 
Gus," their host smiled as he 
grabbed the painter and made it 
fast. “Nobody else can make one 


‘of Brandt's hired boats go that far 
‘without using the oars, 
‘Good reason why,” Gus 


sgrunted. "He leaves them outdoors 
all the time with no protection 
whatever. That's no way to treat 
machinery, Watch out, you don't 
get, in Brandt's class, Whitey 
"No fear,” Whitey chuckled. 
“Take a look at my new car and 
you'll see how I keep machinery.” 
"Nice bus now,” Gus commented 
as he gazed at the shiny car stand~ 
fing beside the cabin. “Take care 
that it doesn’t look and run like 


“Here I’ve been busting my back dragging 
water up from the lake to give it a wash 
and polish every two or three days 

is it poing bad if it's kept that. way?” 

“That's just what T thought,” replied, 
Gus, "Too much washing and’ none of 
the ‘care it ought to have. Trouble is, 
Whitey, you don't understand the differ- 
ence between keeping a car in a garage 
and keeping it out in the open. What makes 
‘car grow old, anyhow?” 

“Why, T never stopped to think much 
about ity” said Whitey after a pause. 
"Wear does most of it, 1 suppose, and dirt 
getting ground into the finish does the rest.” 

“You're only partly right,” Gus, main- 
tained, “Of course the number of miles you 
drive determines the wear on the engine 
and running gear, assuming that you take 
care of changing the oil and so on. But 
the kind of wear that makes a car look 
old and shabby depends as much on how 
the car is kept when it’s not in use as it 
does on the number of miles it travels. 

“Suppose, Whitey,” Gus continued, “you 
took two brand-new cars and you put one 
of ‘em inside a glass case sealed air-tight 
‘and covered to keep out all the light and you 
Kept it always at the same temperature. 
‘Then you put the other one out in the open 
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cuiboard motor barked a couple of times, 
qhecttced with hod, snd racalounly Wook hold 


‘where the sun could blaze on it, the rain 
fall on it, and the temperature ‘was con- 
stantly How long do you figure 
those two cars would keep looking like 
new? At the end of a year the car that 
vas left outdoors would look several years 
old, The other car would keep on looking 
new till you had long white whiskers. 

“The difference between a new-looking 
‘car and a shabby one is mighty little when 
‘you stop to figure it. The coating of Iac- 
‘quer on your car is a few thousindths of 
an inch thick measuring from the bare 
metal to the shiny outside surface. Yet 
the whole job looks like something the 
cat dragged in if a mere ten-thousandth 
of an inch of the outer layer gets grimy 
and discolored. Same way with the run- 
ning gear. Let a hole form in the enamel o 
lacquer so small it'd take a microscope 
to see it, and right away moisture gets in 
and you've got a coat of rust.” 


By MARTIN BUNN 


“Well,” Whitey interrupted, 
“what am T to do about it—go 
around with a microscope looking 
for holes in the finish?” 

“Not exactly,” Gus replied, 
“but you can keep the pin holes 
from starting and you can fix 
things so nothing will happen if, 
they do, 

Rain, wind, dirt, and changing 
temperatures ail put together don't 
do half the damage to. your car's 
finish that strong light does. Direct 
sunlight is the worst because it 
always has quite a lot of ultra- 
violet rays in it and it’s the ultra- 
violet that does the most damag 
Even the light on cloudy days is 
harmful. You can get a bad sun- 
burn on a cloudy day, you know, 
and that proves there's ultra-violet 
light eating away at the finish of 
your car. 

“AS a matter of fact, the more 
you wash your car the worse it is 
for the finish if you keep it out- 
doors all the time, At the end of 
‘couple of years, ihe finish would 
be a lot better if, you hadn't 
washed it at all. A thick layer of 
dust won't do the finish any good, 
‘but it will shield it from the light! 
OF course that doesn't apply if 
the car gets covered with wet mud. 
‘There's a lot of ammonia in some 
mud and that’s bad medicine for 
auto finishes,” 

“Humph!" Whitey snorted. 
“Looks like the finish go to the 
dlogs no matter what do. 1 can't 
ske the sun. stop shining and TM be 

ged if Tl ride around in a filthy car!” 
1 was just showing you the, troubles 
you're up against,” Gus smiled. “Now Tl 
Sa ee arma 

“First off, why keep the car in the suns 
niest spot in the place? You could just 
as well put it on the north side of the shack 
tunder the trees where it will be in the 
shade at least a part of the time. Next, it 
certainly will pay to sew up a canvas cover 
you can throw over it when it’s not in 
use. Dark colored canvas will be best, 
Olive drab is all right. You don't have 
to get heavyweight stuff; the lightweight, 
close-woven tent cloth will do, and it isn't 
necessary to have it waterproofed because 

light and not rain you're trying to keep 
off the car. 

“Speaking of light,” Gus added, “there's 
many a fellow who has wondered why the 
finish on one side of his car or on one 
particular mudguard has gone bad before 
the rest of it, Nine times out of ten, the 
sun coming in a garage window fell on 
{hat particular part of the finish several 
ours every bright day. Home garage win- 
dows ought to be ftted with Diack shades 
‘and the shades ought to be kept drawn 
except when (Continued on page 93) 
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BETTER SHOP METHODS : IDEAS FOR THE HANDY MAN : BLUEPRINTS 


ECKED canoes of the kayak or 
1 type are becom 

ingly popular. They are especially 

well adapted for cruising on open 

water and for use at points to which it 

is necessary to carry the canoe by auto- 

mobile. That is because their strength and 

seaworthiness is out of all proportion to 
their extremely light construct 

‘The kayak to be described in this and 

1 following article is suited to open-water 

cruising for one man and outfit or for 

two men with light camp- 

ing gear, Although de- 


The barat ts 16 


signed primarily for use {long snd wil 
with the double blade, $307, .%° mee 
as are all kayaks, a skill- Jy” 

ful single-blade ‘canoeist wie bin 


can send it lying with 
little effort. 

‘While the Eskimo cov- 
cers his craft with skin 
and while his canoe is 
usually flat-bottomed, this 
canoe is canvas covered 
‘and has a molded bot- 
tom, which makes it 
lighter and faster. It is 
16 ft, Jong, has a beam 
278 tana Be 3h 

amidsl a 
to thunch, it weighs about 
35 Ib. yet it can carry 
up to”400 Ib. 
ines fouble bladed 

author has 

ren ‘this kayak at a 
4¥4-mile-an-hour clip all 
day and has sent it over 
‘a half-mile course in four 
minutes, single-blade, Tt 
rides the water squarely 


SEPTEMBER, 1932 


and runs true, which many a factory 
canoe does not’ do. 

To simplify the work of building the 
canoe for beginners, the drawings sow 
the frame exactly alike at both ends 
Real kayaks, however, are slightly lower 
fat the stem’ to counteract the tendency 
which a canoe under double prides has 
{o turn to the windward when being pad- 
dled across the wind. For this reason the 
author cut down the stempost to 13% in 
(the stem is 1434 in.) and made frame 


How to Build a Fast, Light 


anvas (ance 


OF THE KAYAK TYPE 


By Jack Hazzard 


No. 14, 5/16 in, lower than No. 2; 

. 13, 6 in, lower than No. 

1. lower than No. ‘4; 
. 11 and § alike, The ‘sheer 
line was then put in by eye, This is a 
slight improvement, and can be adopted 
by those who wish to take the extra 
trouble. 

AA 2 by 6 in. pine plank, nailed and 
braced to a pair of horses, is sufficient for 
aa base timber. Lay a chalk line from end 
to end of the base, and alang the line and 
at intervals of a ‘couple feet nail 1 by 
1 in. blocks 2 ess the 
inner keel, which 
against these blocks, and nail 
blocks to hold the keel perfectly in line 

‘The outer (shoe) keel, 134 
by 34 in. and also of oak, is 
screwed to the inner keel, 
forming a T-section, Mark 
the center of the shoe, then 
run a line 14 in, out from the 
center, as guide, With the 
inner keel in the blocks 
the base, adjust the shoe 


carefully,’ nail, lightly, and 
bore for and drive 1-in, No, 
5 brass screws at 1-ft. inter- 


vals, spacing them to come 
between the frames. Mark 
your stations beginning from 


Kayak Blueprints and Patterns 


(Conpuere working drawings for the kayak and its double-bladed 
paddle, leeboard, sail, and canoe tent ean be obtained by sending 
5 cents for Povciax Sciesce Mowta¥ Blueprints Nos, 192, 193, 
and 194 (use coupon on page 80). Full sie patterns of the frames, 
Stems, and paddle also are available. They will be drawn to order 
fon large sheets of paper from Mx, Hazzard’s own templates for 
S150. The price of blueprints and patterns together is $2.28, 
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Right: A closeup of the eabbeted stem wish 
ongerone attached,” Below: View of bo 
‘before fairing the stations and adding” wa 


the center, remove the shoe, and turn the 
keel over for application of the stems, 

‘Stems may be made in several ways. If 
the stem is cut from a plank, lay the 
‘grain horizontally through the upright part 
And strengthen the stem by the, insertion 
of 4-in. hardwood dowels, overlapped as 
shown. A more favorable ‘slant of grain 
is obtained by joining two pieces with a 
tear foot, bat be safe the eat Je gh 
well glued, doweled, and screwed from 
the inside.’ A natural crook of the grain 
makes the, best stem, 

‘The easiest method is to saw the stem 
from one piece with a compass saw. Mark 
the position, depth, and angle for each 
dowel on the side of the piece. A pencil 
mark on the bit will tell you when you 
have gone deep enough, It will be neces- 
sary to gouge out the inner side of the 
stem in order to start some of the holes 
Cut the dowels an inch or more longer 
than necessary and run a clear-cut inden- 
tation along one side of each to 
allow the escape of air. Coat with 
‘waterproof glue and drive firmly. 
Cut off the projections when thor- 


‘oughly 
te the exact center of the 
‘cutwater and run lines 34 in. each 
side of the center. At a distance of 
in from the outside of the stem, 
run a line marking the rabbet or 
recess in which the longerons (to 
steal a word from ane par- 
lance) will ft, Lay the stem on 
the bench and cut along the rab- 
bet line with a sharp chisel, work- 
‘ing the wood aft of the Tine to a 
depth of 3/16 in. The cut should 
run in at an angle somewhat less than 
‘that at which the longerons and wales will 
‘meet the stem. Sharpen the cutwater by 
aning the stem to taper from the rabbet 
to the lines already marked on the out- 
side of the stem.» 
‘That the stem may be truly perpendic- 
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ular when mounted, saw the 
joint for the keel with care and 
see that the keel itself is true 
Drive 2-in, brass screws through 
the Keel into the stem, and bo 
holes and drive 1-in. screws 
from the stem into the keel 
All the frames are cut from 
in, fir plywood of the water 
proof variety. You will need full 
size patterns for the frames 
These can be obtained from 


Porctax Science MONTHLY or, 
if you wish, you can draw them 

‘yourself on large sheets of wrapping paper. 

Lay the pattern of frame No. 8—center 
frame—on the wood and nest frames 
Nos. 7, 6, 5, 4, 3 and 2 within, Jeavis 
‘only sufficient room for cutting. M: 
‘carefully to avoid distorting the patterns. 
Cot the frames out with 2 Sine toothed 
compass saw or a power jig or band saw. 
Coarse toothed saws or rough, fast saw- 
ing. will splinter the plywood excessively. 

‘Start with frame No. 9 and repeat the 
process. Disregard. the utings between 
the landings for the longerons until each 
frame ean’ be handled separately. 

‘Saw out cross members 4 in. wide for 
all frames. Nail and glue these in place, 

‘the copper nails tightly. Mark 

the exact centcr of each caline a8 guide 


10 be referred to during construction, 

As frames Nos. 5 and 11 carry the ends 
‘of the cockpit, the carlines are. specially 
constructed, There is a strip each side of 
the frame, strengthened by small blocks 
of plywood glued and nailed between, 
Frames Nos. 6 and 7 are provided with 
triangular gussets extending inboard to 
carry the incurving portion of the cock 
pit coaming. A filler piece the width of 
the carline is glued between gusset and 
aarline to provide a 14% by 34 in, face 


against which to screw the coaming. 
Frames Nos. 3, 4, 5, 8, 12, and 13 are 
reénforced at the keel with triangular fac~ 
ings nailed and glued on one or both 
sides. Glue on pieces of sufficient size and 
saw them to shape when the glue is dry. 
Frames ow. 6,778, 9/and 10 are fed 
with 134 by 3 in, 
carlines; and the top of the frame is 
‘widened or’ small filer block. inserted 
al face for fasten 


Hf the slots for the Keel have been 
carefully sawn, both for fit and. trueness, 
‘mounting the frames on the keel will be 
an easy task; but if the cuts are not true, 

ttle adjustment will be required 
‘The frames are spaced at 1 {1 intervals; 
however, there will be from 18 to 24 in, 
between the stems and the nearest frame, 
‘The bulk of the stems and the breasthooks 
sud the close spacing of the longerons make 
{he omitted frame unnecessary. Paint. the 
keel and inside of the slots with water- 
proof glue (casein), and wedge, brace, 

‘and clamp the frames in position 
and allow the glue to set. It is a 
‘good plan to tack a light batten 
along the carlines on the line indi- 
cated by the center marks, using 
a plumb to make sure that the 
center marks, are truly over the 
center of the keel. Turn the frame 
ver and drive a 2-in. No. 6 screw 
through the keel into each frame, 
Replace the shoe Keel, 

Remove one line of keel blocks, 
press the edge of the shoe against 
the remaining blocks, and block 
the frame in place again, Because 
of the downward thrust. contrib- 
tuted by the longerons and because 
a slight lift is desirable to facilitate turn. 
ing, block up the keel just at the foot of 
‘each stem with a 1-in, block grooved to a 
depth of % in, Nail short pieces of 14 by 
1 in, wood from the sides of the base to 
the frames in various places to help hold 
the frame firmly in place, and clamp the 
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center of the keel to the 
‘base with large C-clamps. 
The top Sener BO 
on first. the ever 1p 
andy cove hic, te the ne 
pale to the center at $m 
frame, then bring the ite 
ads in and tie to the bre Tiaras 
Strips’ about the texble ie ik "ay 
frame without distortion. Toast TSE maple fr mast Sep, enter 
re! (ch 2a - 
- to see 
there are no sudden dips Haas 
for curves and. that the Tg eR Sasa tea screws fr ta 
eerie ee 44272 Rn" fathead be ser fr tate 
curve from end to end. a GEER Sst ae sett 
Removing a station. of 1 dE" PEa°9 Read sews fr fasten 
two.at time, place gue Tiemnarst 2 AE S2TRE aah tra cen tcf 
neal to bold the strip in place, Where ieee a frames 
the bent Jongeron is strong to re- HE hee 
‘lose drive the nail first nahi te 4 54 eo heads 
a small, ‘of soft wood. The ANA cman 0° wie fr covering 
be ales ocean fe 
After the glue sets, the nails are re- He 
rye yp] iso 
to make the’ joint =. In for fee 
screws se a small drill frst, yey 
1/16-in,, and follow a ¥-in, +e. 
ul only. Countersink all re 
ap mo eee line and cover i ¥ 
the heads with a plastic wood composition, 
ream fhe ations may be fund to TESS PRA sae 
Ww OF (00 high for a " aidte 
ee sihioa oy oka eh orcad 2 ie aie a ered 
the low station by inserting a well-glued tale for mat collet 
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Miniature Cape Cod Cottage Holds Sewing Outfit 


A pincushion perches 
housewives helpar™ 


A over. little container for sewing and 
‘mending materials can be made in the 
form of a Cape Cod cottage from a few 
scraps of 34 in, thick pine, Cut the pieces 


approximately to the dimension 
elven in the sketch at the right a 
assemble with glue and countersunk 
brads, Fill the nail holes with composition 
‘wood or other suitable filler. One side of 
the roof, it will be noted, ‘is nailed_on 
solidly, and the other is hinged to it, The 


CHILD'S BICYCLE MADE FROM TRICYCLE 


Wares a child gets tired of his tricycle 
fand wants to learn to ride a bicycle, it is 
not dificult to change the three-wheeler 
into a two-wheeler, This saves the expense 
‘of buying a small size bicycle, which 
nearly as expensive as a large one and is 
‘almost certain to be outgrown long before 
it is worn out. 

My boy's tricycle, which was several 

fears old, had seen such hard usage that 
it was becoming difficult to keep it in re- 
pair as a three-wheeler, and one rear wheel 
‘was practically useless, so I took it apart 
find straightened out ‘and closed up. the 
rear fork to leave room for only a single 
wheel. This was done with the aid of a 
small ‘charcoal fire which T made in the 
yard and blew into a hot flame with a tire 
ump. One end of the axle was then sawed 
Off the right length and a hole drilled close 
to the cut end to receive a cotter pin. 
‘The better rear wheel was mounted on 
the axle, and the little bicycle was ready 
for use, My boy very quickly leamed to 
ride it —FRask Fischtex, 


MAGIC STICKS RATTLE AT WILL 


“Mone fun than you can shake a stick 
at” aptly describes the magic sticks shown 
at the right. There are three—two solid 
and one that rattles when shaken. Asking 
4 spectator to keep his eye on the rattle- 
stick, the performer slowly moves them 
into ‘different positions on a table. No 
‘matter which one the spectator picks up, 
he invariably chooses one that is soli 

‘There are four sticks altogether, each 
made of a 3-in, piece of wooden dowel 
rod, stained and vamished. Three are 
plain, but the fourth is bored out, a lead 
slug inserted, and the end plugged with a 
plastic wood composition, Still another 
somewhat shorter rattle-stick is prepared, 
and this is tied to the performer's arm 


00 


high enough up to. remain 
concealed by his sleeve 

‘The spectators are. al- 
lowed to examine two solid 
sticks and the full-length 
rattling-stick; then the 
magician secretly ex- 
changes the latier for the 
third solid one in his pock- 
et. Since all the sticks on 
the table are solid, none 
that a spectator picks out 
will rattle; but when the 
performer takes one in his 
hhand and shakes it, the 
concealed. short stick on 
his arm rattles KM 


joint should be squarely cut and smoothed 
with a aharp plane, and the finished cot- 
toe teal be Sch wentpapeesl, Sap 
dowel pins which hold the spools should 
be of hard wood to avoid breakage, 

Paint the house white with doors and 
other trimmings of what is often referred 
to as “Cape Cod blue.” The flowers have 
light green leaves and red blossoms to 
resemble hollyhocks. A small pincushion is 
then fastened as shown on top of the 
chimney—E. E. A. 


THUMB TACK PERSUADER 


‘Tuam tacks are often quite stubborn 
to remove without a regular lifter, espe- 
cially when they have been pressed into 
fairly hard wood. This difficulty can be 
prevented, however, by first pushing the 
tack through a rectangle of leather meas- 
wuring about }4 by 34 in, Insert the tack 
near one end so that half an inch of 
leather protrudes to form a convenient 
handle for pulling it out—Roy Etro 


‘The perlormer apparently can ratte all three solid sticks 
Secadte of = abort ratle tied ta his arm under i 
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‘Tans portable wood- 
working bench, espe- 
cially designed for use 
in new buildings and 
for jobbing work, 
takes the place of a 
ir of sawhorse: 
olds cabinetmaker's 
bar clamps stationary 
across the top for glu- 
aooree 
doors other flat 
also serves as a quick-acting 
Bhan 
Ftp ces 
ba i! a 0 ft, when ee cn 
graphs and drawings will make clear the 
construction, In the drawings, A is the 
clamp that holds a door or other work 
vertically against the bench, B is a hook 
Pe Cor! Heese Ge tbe work 
fon palt on tbe front and two on the beck 
EA rich hold clamps or cross supports 
‘when work is being done on the top of the 
bench. 
isa mae sh 


Portable Woodworking Bench Saves Carpentens Time 


ff the bench are hinged in 
the center. They are also 
hinged where they join the 
legs, as indicated inthe 
top’ view of the partly 
closed bench, Parts A and 
B are arranged so that 
they will hold. any work 
up to 2 in. thick, The 
hhinged locking. pieces D in 
the top view drop back of 
blocks £ on the rear lower rail when the 
bench is open, 


Ips ae 


Frowr View 


How the bench is constructed 
pari eloved tn 0 


thus holding the ends 


co a 
s 


‘The opened bench is solid 
ial —W, P. FurMtax. 


rigidly 
and subst 


PLANING EXTRA THIN PIECES OF WOOD ON A JOINTER 


Very thin pieces of wood such as are 
often required in model making can be 
dressed easily and safely on a small 
motor driven jointer with the aid of a 
heavy hold-down block like that shown in 
the Ceri pcan’ photograph and the 
sketch which appears at the bottom of the 
right-hand column. Until this hold-down 
‘was made, great difficulty had been experi- 
peck pgiae ope ap ty lero 
Denne chee 
impossible to keep them from chattering 
Uber the cot When peoiag tess over Unt 
Sointer with the ordinary type of notched 
Stick used in handling small work. 

The heavy block, which is merely a 
variation of the notched stick, weighs so 
much more than the piece being surfaced 
and has such a true bottom surface that 
it prevents chattering. An adjustable hook 
is provided on the rear end to push the 
we, through the ie a aes its 

cleney a pice of maple 7 
was planed en with its aid to a thick- 
ness of 1/32 in—D. A. P. 
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cles, preferably illustrated with 
tozraphs which show what is 
done, like those on this page. Send a 


is being 


join 
‘which 


ch 


' Removing Wall Paper 


ITH the homemade device il- 
strated above, I can remove four 
yyers of wall pay 

ordinary size room in one day. 
is to play live steam on the paper by 
holding a funnel tightly against ‘the wall 
pop repe loa el 
the thoroughly soaked paper with a putt 
knife, As soon as one patch is torn off, 
another is ready. 

‘The equipment can be moved from 
room to room since it is attached to a 
Kitchen gas range by means of 50 ft. of 
rubber tubing. 

‘An old two-burner gas plate placed on 
4 piece of sheet iron serves as the heating 
Apparatus, Flexible metallic tubing con 
nects the rubber tubing with the gas plate. 
T had to enlarge the nozzle on the gis 
Plate 1/16 in, by dling in order to give 
‘greater volume of gas. 

‘The heating tank isa S-gal. oil can 
wrapped with asbestos sheeting on the 
top and sides and bound with « 
wire. T soldered an inverted funnel to 
the fop of the can and to this fastened a 
10-ft, length of garden hose. Into the end 
of the hose I set the end of an 8-in, funnel. 
Because of the heat and in order to insure 
a firm grip, a 3-ft. length of broomstick 
rust be fastened to the end of the hose 
by means of tape, wire, or rope. As a 
further protection, ‘T always wear a thick 
slove on my left’ hand. 

‘The water is brought to a boil on the 
kitchen ‘before being poured into 
the can, which is never kept more than 
half full, The softened paper is removed 
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writ a putty Inf 3 in, wide and beveled 
on one It is necessary to wash a 
wall from which the paper has been scraped 
in order to remove all traces of paste and 
site. 

Rubber tubing at 254 cents a foot, 
amounting to $1.25, two funnels at 10 
Gents each, 10 cen for asbestos, or $1.55 
all told was my outlay for this equipment, 
the other parts being on hand. Profes: 
sional paper removers who bring their own 
machines charge $2 an hour in my neigh- 
bothood. The only other home method 
Thave ever seen in operation is the tedious 
soaking of the walls by hand, which often 
‘means five or six days’ work for each room. 
Frequently, too, the plaster is badly nicked, 
whereas with my device the walls are 
left absolutely smooth and ready for re- 
popering—Heswy Casear Buost, 


Shipshape Home 
SUGGESTIONS 
for September 


Repair roof, gutters, and downs 
spouts 

Do any necessary excavation and 
‘onerete work 

Waterproof the cellar 

Apply weather stripping to wine 

‘dows and doors 


Repair or enlarge coal bia 


How to Damp-Proof 
Basement Walls 


AN INEXPENSIVE and colorless slu- 
tion for damp-proofing basement walls 
can be made by dissolving parafin in gaso- 
line or kerosene. Warm the gasoline or 
Kerosene to about $0 deg. and add the 
paraffin in small quantities, 134 Ib. of the 
wax being used for every gallon of the 
solvent, Extreme cate should be taken 
in mixing and applying the solution to see 
that there is a good circulation of air and 
no open flames to ignite the fumes. China 
‘wood oil is also highly recommended for 
this purpose. 

‘Stubborn cases of damp cellar walls can 
‘often be remedied by the application of 
two coats of hot asphalt or coal tar to 
the outside surface. Of course, itis neces- 
sary to dig a ditch around the foundation 
for the entire depth of the wall. Brush 
coatings of the bituminous type also can 
be obtained for this purpose; these are 
applied cold. 

In laying new waterproof concrete struc- 
tures, a better concrete can be made by 
adding bydrated lime in the proportions of 
1 part to every 10 parts of cement. ‘The 
Time forms a denser mixture—JS. 


ver gutter to keep 


Long Strainer Covers 
ntire Gutter 


COSTLY damages to walls and_wall 
paper caused by overflowit 

gutters and downspouts can be prevented, 
in most cases, by a peri saning of 
these drains. Not only do leaves, twigs, and 
paper clog the gutter, but the rotting action 
of such refuse forms an acid which is 
injurious to metal, causing the drains to 
rust prematurely if they are of ordinary 
galvanized iron, as is so often the case. 
Cinders are particulary ‘corrosive. 

‘A practical and easily applied method 
which will prevent eaves gutters, from 
logging. is illustrated above, Strips of 
\4 or ¥% in, galvanized wire mesh, or 
“hardware cloth” as it. is frequently 
called, are placed along the upper 
of the trough, flush with the top edges, 
and fastened with wire twisted around the 
gutter supports, Leaves and other trash 
are caught by the screen and in time dry 
vp and are blown away—H.J.M. 


rom clopaing Wt 


‘The best way to damp-proot basement walls 
Tram the outside after digging = Wench 
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with Steam 


Using ew 3f wood to beep wall 
‘board ralned in place while nails are driven 


Foot Lever Helps Apph 
Wall Board Unaided 


nai 


EARLY in the fall is perhaps the best 
‘and most convenient time of the year 
to convert a part of your basement o atte 
Into comfortable room by a 
Manufeclores of al beard dat 
Etbute « susety of ecaint boeken = 
Mructlon sheets, and diagrams of properly 
arranged wall panels, and these give all 
the information any handy man requires. 
‘The work of setting the wall panels in 
place and forcing them up flush with the 
‘ceiling boards can be made a one-man 
Job by using the simple lever arrangement 
‘shown above. A piece of wood about 20 
in, long forms the lifting lever, and a ham 
‘mer or small wood block acts as. the 
fulcrum or pivot point, Pressure of one 
foot on the lever easily raises the wall 
, leaving the hands free 
nails ot setting the patented 


nel into 
for driving 


wall board fasteners (see PSM. Dec. 
"30, p. 127) sometimes used —M.C.P. 


ot cleanser takes 
the dradgecy oot 
‘does not hart the 


hose tied to's pole 
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. AND FIVE OTHER 
SHIPSHAPE HOME KINKS 


How to Mix and Spray on Creosote Shingle Stains 


FFOR brown or black shingle stain, or 
sdinary commercial creosote oil is ¢q31 
to many prepared shingle stains at <cveral 
Le the price. iret ae such as 
or green, can be prepared by tinting 
the clear creosote oil with colors ground 
in oil. This clear creosote is hizher in 
price than the dark oil, but is still much 
cheaper than prepared stains, the price 
of which is largely depend- 

ent upon the quantity and 
quality of the creosote oil 
they contain. About 3 Ib. 
of colors in oil are required 
for 5 gal. of ‘The creo- 
sote oil is obtainable at any 
wholesale druggist or large 
dealer in painters’ supplies 
Home owners who have 
garden spraying equipment, 
specially if of the com 
pressor type, can use it for 
Softening wall paper that is 
to be removed and for white- 

washing, and also for aj 
‘The last 


always a 
tad one for the amateur because of the 
action of the creosote on the skin, which 
an hardly be avoided with brushwork. 
‘The principles the same as spray painting, 

is essential to straint thor 
tly so ht there wl bo vedine fa 
the tank to clog the nozzle. 

When using my spraying equipment in 
this way, I attached two extension rods, 
each 3 fi, long, to the hose. ‘These kept 
the spray and fumes away from my face 
and also allowed the nozzle to be beld 
close to the work so that no spray was lost. 
A whole bungalow roof was completed in 
two hours. “Two tripe only were, made 
up and down the ladder during the job. 


all 


Rubber soled shoes should be worn on 
roof work as they grip better; and in 
spraying the operator should work toward 

ladder, so that he will have no oc- 
casion to walk on the stain while wet, for 
it is extremely slippery. As the tank is 
heavy when full, it is best to pass a double 
line around the highest chimney for a life 
line, and this can be withdrawn from the 
ladder when the spraying is complete, 
Accidents should be carefully guarded 
against —H, CaLpwett, 


Ix AN eme 
can be touel 
ture of iodine —I 


ney, mahogany furniture 
up succesfully with tne- 
WVOLAS LEECHESAN, 


New Washing Method Makes House Look Repainted 


BETWEEN regular periodic paintings, 

you can improve the appearance of 
your house greatly by giving it a bath. 
Prepared vegetable compound cleaners 
that will not burt your hands nor scratch 
the paint make it possible to clean a whole 
hhouse in a remarkably short time without 
having to scrub it laboriously. 

One new type of cleaner, now obtainable 
{from most of the larger hardware and paint 
stores in powder form, is mixed with cold 
water and applied to the painted surfaces 
with a flat paintbrush. Sponging it, off 
then removes all the grime and surface 
dirt. Even rust spots vanish when this 
leaner is used. A good comparison of 
before and after is shown in the photo- 
raph in the circle at the left, where a part 
‘of one washed board can be’ seen directly 
above the brush. 

After you have applied the cleaner and 
sponged down the walls, you can give the 
Bouse thorough seg by tig the bose 
to a 10- or 12-ft. pole as suggested by 
Ralph H. Sprungman, of ‘Minneapolis, 
Minn., in the other photograph at the left. 
‘You will be able to direct the stream of 


water at any portion of the walls without 
getting wet, and the stream will hit the 
walls at right angles, thus preventing any 
Of the water from being forced up under 
the siding —G.W. 


Dollars for IDEAS 


JR REEPING, your ome ship. 
shape, you no” doubt 

jous ingenious time-savit 
iakor-aving ideas, You wil 
profitable to send a Briel descrip- 
tion ank ‘or sketches 
cof any work of this type you do to 


a 
rorkshop dior, 
e*Mertrnuy, St 
Fourth Ave, New York City, for 
Manserine Balletin No. 9. 


6 


Making 


ore -and-i\ft 
SAILS 


SHIP MODEL 


OR ANY 


‘THE earlier and more pict 
esque types of ship models, it is 
an added advantage to set'some 
‘or all of the sails. In fact, many 

model makers wish to have sails even on 
their scale models of latter-day vessels, 
For this reason we gaye suggestions last 
month (P.S.M., Aug. '32, p. 72) on the 
making of square sails, and in the present 
article will describe ‘the 
fore-and-aft sails. 

Model. sail_making, 
must be understood, is not 
real sail making. There is 
niither space nor necessity 
for describing every little 
detail, but sufficient infor- 
mation is given to allow 
neat and accurate sails to 
be made to any desired 
scale up to at least 14 in. 
equals 1 ft, How many of 
these detatis. are used and 
how much is omitted on 
the smaller scales is for the 
individual to decide. In 
bending sails for a period 
earlier than about 1840, 
the correct shapes and gear 
for the required period 
must, of course, be used. 

For the benefit of those 
who did not see the last 
issue, everything described 
there is graphically. shown on Porvtar 
Science Moxtitty Blueprint No. 185. In 
the same way Blueprint No, 186 apis to 
this article. You should send 50 cents to 
the Blueprint Service Department for both 
‘of these, using the coupon on page 80. 
‘The salle shown on the blueprints ft the 
model of the whaling bark Wanderer, re- 
cently described in this magazine (see page 
87), but can be adapted to any square- 
rigged vessel 

In the upper right-hand comer of the 
drawings on page 63 and on Blueprint 
No. 186 is shown a picture of about all 
the fore-and-aft sails a full-rigzed ship 
ever carried, amounting to seventeen. Un- 
der all plain sail they did not,, however, 
often set more than the following: fore- 
topmast-staysail; inner, outer, and flying 
jibs; main lower, topmast, and topgallant 
stays; mizzen lower topmast, and tp- 
gallant staysails; spanker, and possibly a 
ringtail. Studlding sails, which are too com- 
plicated to describe here, are extrancous 
to the regula sig end quite unnecesary 
ona model. 


ible to write about sails 
without using many nautical terms for 


ot 


itutes. However, 


which there are no subs 
‘most of them are easily understood from 


the accompanying drawing, and the de 
nitions of any others can be found in a 
unabridged dictionaries. 

‘The material and genetal method of 
making foreand-aft sails are the same 
as for the square sails. To measure a head- 
Sail, the height on the stay will be about 
from the middle of the topmast to about 
2 ft. from the jib boom. The angle of the 
foot is governed by the steeve (rise of the 
bowsprit) and also depends to some extent 

m where the sheets are to be belayed. 

flatter the stay, the longer the foot, 

so that the sheet will bring a fair strain 
from clew to stay. 

“The stitching to represent seams should 
be parallel to the after leeches on all these 
sails. The fore leech is best if made with a 
selvage edge, but it can be hemmed like 
the others. The clews may have round 
thimbles stuck in them, but T suggest us- 
ing thimbles in the sheet clews only. The 
others can be bights in the bolt ropes, 
which are sewn on the port side. 


Eyelets, if you can find some small 
‘enough, serve well for thimbles, I 
make mine by filing a deep groove in 
a piece of brass tubing and then cut 
ting off the thin section. 

No reels are necessary, though 
some old-timers had one oF two in 
the spanker. 

‘The siaysails, between the mai 
are made in the same way. 

‘There are quite a number of dif- 
ferent kinds of spankers. ‘The one shown 
‘on the blueprint is for a fairly modern 
hark such as the Wanderer. ‘The fore 
leech is seized to a jackstay on the mia 
zenmast. The head has hoops to the gaff 
and is hauled out with an outhauler over 
a sheave at the gaff end. ‘The sheet is 
single rope or chain, and sets up with a 
gun-tackle purchase to the mast or a cleat 
fon the boom, ‘This sail has three brails 
clinched to the after leech by which it is 
furled to the mast. 

‘The spanker shown in the photographs 
is the more usual one for the fast clippers, 
‘The boom is fixed in position with a goose- 
neck; the gaff is hauled up with throat 
and peak halyards, The forward leech is 
‘seized to hoops which travel on a thin 
trysail mast abaft the mizzenmast. ‘The 
head is laced to the gaff. The sheet hauls 
out as before described, or with a block 
at the clew, The brails lead to sheaves in 


‘barkentines, hermaphrodite brigs, schoon- 
ers, or other rigs where the mast is fore- 
and-aft only. Tt hoists with hoops on the 
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topmast by a halyard to the masthead, 
either over 4 sheave in the mast or with 
one or two blocks there. The sheet hauls 
‘out to a sheave in the gaff, outside the 


A 
ricboes’ 


crochet. needle or brad: 
awl. You can also make them from wire. 
a 

t Is from running up the stay. 
‘The halyards are usualy = tingle block 


ther at the masthead, 
‘block is to port, 
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sheets are pa with 
a heavy block 
is hauled tight 
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il or to,cleats on the forecastle. 
‘2 short forecastle, as on the Won 
both ends come direct to the deck, 
main areal secs ere usaly 
le and were under 1 
prefer the sails limp as ina 
, but they can be bellied out stiff as 
led with wind. After a lot of experi- 
ting T have found an excellent way to 
attain this so that they. will remain as 
‘originally set. Carve a piece of wood to 
the shape of the largest sail with just a 
little more belly than is required. Put a 
piece of waxed paper on this and stretch 
toog the eat Gt ortgeg F's Ente 
c it a bit to 
the sheet clews. Then, if you wish it to 
be white, rub in one heavy coat of white 
Tacquer paint and Jeave until dry; if you 
want an unbleached tone, use clear lic= 
. Round the wood alittle more for 
the next sized sail, and so on, It will help 
these sails to keep their belly if you run 
a thin stiff wire up the leeches before 
painting, Let the ends of the wire at the 
top project a little, and bend the points 
down and stick them through the ya 
Seize to the jackstays and sheet home, 
‘A model will look well with some of 
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“Typical fore-and-aft salle of every (ype a model maker will be likely to use are given above and, on w much larger scale, on Blueprint No, 186 
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the sl st and some fled, for example, 
as the ‘might appear on gett 
‘way—with topsails set, courses 

jin the buntlines, perhaps one 

sail the same way, and the other sails 
completely furled. 

i you are going to ful the sails, make 
them of the very thinnest possible mate- 
rial, otherwise they will not stow neatly. 
On ‘the blueprint are details showing how 
the various ails look when in the: bunt 
lines (clewed-up) and when furled. ‘The 
se sails picked up in front, most 
Of the sil being hear the ade; they are 
then dropped into a skin formed of the 
part nearest the yard, rolled right onto 
‘the yard, and lashed down with the gas- 
kets. The middle (bunt) gaskets are a 


which 
odel 


fastens to the tie; this 
Sop ster tistach seen te Kapa: 
arm gaskets are small lines hitched to the 
jackstays. When not "in use, they. are 
jnade, up” and hang on the fore side of 
the sails, 

‘The jibs are furled to the jib boom, the 
staysails to the masts or vertical parts 
of the stays, and the spanker to the jack- 
stay (or when the gaff lowers, 10. the 
gall), Any yachtsman can show you how 
to furl a sail neatly. 

‘A. schooner's sails, with due allowance 
for the difference in’ shape, will be much 
the sane as those. deserbed here, although 


rails, but possibly Inay jacks instead, 


Coming nest month—An article on 
Inilding a speedy 3% in, scale model of 
‘our motor boat Nagabouul, driven by rub- 
her bands or a toy outboard motor. 
—Tue Enrror 


TOY SAILBOAT LANDED 
WITH ROD AND REEL 


Axv boy can have a lot of fun with 
toy sailboat by using a fishing rod and line 
to control it. The end of the line is tied 
{0 the boat, which is allowed to sail away. 
45 far as it can go. Then the boat is recled 
in as if it were-a big fish This requires 
considerable skill—Frev Corsets 
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THIS SPARKLING 


Garden 


Cascade 


RUNS AT LOW COST FOR WATER 


NY flower garden can be made more 
attractive by ing a little 
pool in it, preferably with a pile 
‘of stones or rocks so arranged in 

the center of the pool that a small stream 
‘of water can cascade down them in a 
sparkling stream for perhaps 3 or 4 ft. 
before splashing musically into the pool 
itself. Such waterworks are easily made— 
in fact, far more easily than the average 
hhome owner is likely to believe, 

tis true that if we use water from the 
city mains and let the cascade run day 
and night for eight or nine months a year, 
it will add a sizeable item to the water bill, 
bout that is not at all necessary. Generally 
it is sufficient to operate it about twice a 
ay for one or two hours each time; that 
is amply long enough to amuse the chil- 
‘dren, aitract the birds, and help along 
the plant life, These hours can be the ones 
‘we ourselves spend in the garden, working 
or reading. 

Even when the period of operation is 
restricted to this extent, a considerable 
saving in water can be effected by making 
8 water ejector as shown in the accom: 
panying drawings. From 3 to 7 gal. of 
water from the pool can be raised and 
discharged into the basin on top of the 
rocks foreach gallon of city water used 
at 40 Ib, we pet square inch. 
pg a ae 
‘water on the bottom of the pool so that 
the two strainers are always under water. 

The device can be made mainly from 
pie and fitings. The piping may ether 

built into the pile of rocks with a small 
concrete basin at the top from which the 
‘water can overflow and cascade down as 
‘suggested in the cross sectional view at the 
bottom of the page, or it can be led over 
the top to discharge into the basin, 
‘which case the entire arrangement of pip- 

cluding the ejector, can be removed 
easily at any time, With either method 
the water may be brought to the ejector 
bby means of the garden hose, which is 
coupled to. the piping in a convenient 
place near the rim of the pool. It is desir- 
able, however, to arrange the waterworks 


(Coenen osras 


(OF CEMENT MoRTAR) 


‘This type of bird basin inexpensive and 
can ely ‘be provided with owing 


‘0 as to use only a short hose. Have the 
pool as near the source of city water 
ly as possible so that the pressure will 
reduced as little as possible by pipe 
friction —Faenexick SALMON, 


RASS NIPPLE WITH A 44" HOLE 
AUSMALL OND OF "TAPER, AND 
Ag DIE TAD AT LARGE END. 


Tht 
BOER TO Prone 
* Tunoar 
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PIPE Union” 


6 oiscHange 
TO THE TOP. 
OF ROCK ‘PILE 


STRAINERS (OF BRASS SCREEN) 


The siector ib as. 


cASCAOE shows 


tthe water inthe pool 


at noM pine were 
DB sraanerttemovaatey 


‘concatre- pant cement, 2 pars 
‘Sano, 5 oats SMALL 
Sroetn stones" 7mI 
(REENFORCED with NETTING) 


2 coumume’~ We} 


(east rn) = 


‘A cross section of the pool, bird basin, and cascade. The overfow pipe is greased at 


‘ottom abd screwed in by hand so that it cam be 


wved when necessary to drain pool 
POPULAR SCIENCE MONTHLY 


Sep 3K 


‘A large condensing. le 
fed view of the Beh. whe 


A aacxrrvixc glass attached to the out 
side surface of your aquarium will make 
it easier and more interesting to inspect 
the fish, particularly if they’ are of the 
miniature tropical variety, Obtain a plano- 


HEAVY GATE ROLLS OPEN 
ON OLD AUTO WHEEL 


Heavy gates are often difficult to open 
and close because they drag and catch as 
they scrape over the ground This can be 
remedied by using the front wheel and the 
rear axle of an old Ford. Pass the axle 
through the wheel and fit them as shown 
above into an opening cut in the lower 
front comer of the gate. The opening 
should be just high enough to allow the 
‘wheel full play. Fasten strips on the gate 
in such a way as to hold the ends of the 
axle in place, When the gate is unlatched 
‘a mere touch will be enough to make it 
roll back out of the way as far as it can 
go—E. S. Writras. 
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cemented to an aquarium 
they swin within ts range 


LENS ON AQUARIUM MAGNIFIES FISH 


convex lens; that is, one 
having a flat surface on 
one side and a curved sur- 
face on the other. The 
diameter may be anywhere 
from 3 to 7 of 8 in. Such 
lenses are sold under the 
name of ‘condensing 
lenses” and are not very 
costly. If the glass in your 
aquarium has a perfectly 
flat surface, you can ce~ 
ment the lens to it by ap- 
plying a little Canada bal- 
sam to the plane surface 
and pressing the lens 
against it. Try to exclude 
all air bubbles. Wash off 
any excess balsam with a 

(8 moistened in turpen- 
tine, and arrange some sup- 
port for the lens until the 
Balsam hardens—a matter 
ofa week OF 90, 

‘your aquarium 

uneven sides or if you do 
‘not want to mount the lens 
Permanently, you can_ar- 
range a stand or a sling 
that will support the lens 
inthe desired position. 
You can determine how the 
lens will perform when 
mounted on the glass by 
wetting the flat side with water and press 
Jing i¢ against the aquarium. It will remain 
place for a considerable time before the 
rater evaporates and lets it fall, but be 
alert to catch it-—Exvin WALTERS. 


CAMP FOODS KEPT IN FOLDING COOLER 


To Keer perishable foods from spoilin 
and to allow the camper many more del 
cacies other than the usual camp fare, it 
is to have ice, The folding 
“desert cooler” illustrated at the right will 
help solve the problem, yet it takes up 
very little room in the car—only 4 by 

by. 11 in, 

‘The articles needed can be bought 
the ten-cent store: three cake tins 74 by 
11 in, and 114 in. deep at 10 cents each; 
3 yd. of bra 
a yard; and 5 cents worth of split brass 
Paper fasteners. A good grade of burlap 
coffee bag should also be obtained from 
a grocery store. 

‘The pans. are arranged as shown. The 
upper one is to contain the water, and 
the only holes in it are those that are 
used for fastening on the burlap cover, 
Four }4-in, holes are drilled in the bottom 
of both the middle and the lower pane 
hear the comers to allow any water that 
collects to drip from one to the other. At 
equal distances near the top edge of all 
three, ¥4-in. holes are drilled where the 
burlap ‘covering is to be pinned to the 
pans. Equal lengths of chain are used at 
the comers to space the pans about. $3 
in. apart. A link in the chain is opened and 
hooked around the wire rim of the pans 
at each comer, and closed again 

Cut the burlap covering 17 by 40 in. and 
them the two ends and one side. Hang 
the assembled pans by the top chains and, 
beginning at one corner, pin the burlap on 
‘with the split paper fasteners, There should 


DEEP CAKE TIN SERVES 
AS CLEAT FOR CORD 


Ir reegveNTLy happens that the ordi 
nary small Line cleat with two hors does 
not hold a sufficient quantity of light rope 
or heavy cord, especially in connection 
with large or very high curtains, drops, 
ventilators, and similar movable building 
attachments. In such cases a small deep 
piie pan or cake tin may be used for this 
purpose as, shown above, When securely 
fastened with nails or screws, it will hold 
a ot of cor, which may be quickly wound 
‘or unwound from it, andl itis also neat in 
appearance —F, B, 


be about 334 in. of burlap at the top; this 
is folded over into the top pan. The water 
is drawn out of the top pan by capillary 
attraction and moistens the sides. The 
continual evaporation of the moisture 
keeps the contents colder than the ou 
air. The cooler works best in a dry atm 
phere—Crirroro P, BaLpwix, 
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Shut One Eye 


before you take 


HOTOGRAPH 


Then you swill see just what your camera sees 
and be able to improve your pictures greatly... . 
Other hints on lighting, backgrounds, and clouds 


By 


AVE you ever closed one eye 
While you studied the sub- 
ject you expected to photo- 


graph? Try it next time; it | 
will help you to avoid uninteresting | 

pictures 
‘Our two eyes give us a stereoscopic 
effect, -by objects stand out 
from the background, We can tell at 
a glance approximately how far from 
the wall a chair is standing. We see 
a world that has three dimensions— 
Width, height, and depth or perspec- 
tive, Your eamera, on the other hand, 
has only one eye, the lens, and it sees 
ings in only two dimensions, height 
and width. ‘So far as the camera is 
concerned, it cannot distinguish be- 
tween a group of objects in a room 
‘and a flat picture of the same room. 
‘This difference in the way we see 
land the way our cameras sce causes 
a lot of grief for the beginner at 
2 ‘that the 


objects within the field of view and 
reproduces them on a single plane. 

In taking a picture of a person, for 
example, the eye naturally centers on the 
subject’s face. Other details in the back- 
round, because they are quite obviously 
several feet away from the main object 
do not appear important 


rederick D. Ryder, Jr. 


When the negative is developed and 


printed, it fre 
‘unimportant 


fon this page shows what 


tly happens that some 
letail in the 
the picture. The Te 


background 
pper photograph 
mean. See how 


the sprig of lilac from the bowl of 
flowers in the background makes the 
subject look as though he had a goat's 
whiskers 
Aside from this accidental comedy 
effect, the picture is otherwise com: 
pletely uninteresting. The face, be- 
cause the light was’ placed directly 
in front of it, blends into the back- 
‘round and his, apparently, no more 
shape than an underdone pancake 
Now study the picture in the cen- 
ter of the page. Here is the same man, 
moved over a bit to get rid of the 
distracting lilacs, and tuned around 
so that the light produced some 
shadows on his face, In all other 
respects, including exposure, stop, 
development, and printing, the two 
pictures are’ identical 
These two examples show what hap- 
pens when you forget that the camera 
has only one eye. A careful one-eyed look 
at the subject from the point of view of 
the lens would have shown what the Ii 


These two pctures luarate in a wviking way the importance of taking photon only when the lights favorable, The ong at the left 


sade at noun, has no pleasing’ inter 
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(oF tight and shade, Thee st the 


ADDL, when the sunlight revesled 
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sprig was likely to do to the picture. 
‘Keeping always in mind that a picture 
is nothing but a combination of lights 
and shadows will help you to avoid such 
flat and uninteresting lighting, 

Tn portraiture and the photography 
of small objects, you can, in most 
cases, move the subject or the source 
of light till you are satisfied that you 
have a suitable arrangement. 

Picturing scenery or buildings is an- 
other matter, You can't. move the 
building till the lighting is right, and 
yet the lighting determines to a large 
Extent whether the picture will appear 
interesting or not, 

Undoubtedly you have seen and ad- 
mired professionally taken photographs 
of public buildings and homes. Per- 
haps. you may even have watched 
photographer do such a job. What you 
did not see, however, was the prelim- 
inary visit he made to look over the 
ground. On important jobs, the photog- 
rapher may make several trips to the 
location, leaving his apparatus at home, 
to determine at just what hour of the 
day and under just what kind of light 
the building appears to best advantage. 

To illustrate how important light- 
ing is, I took the two pictures appear- 
ing at the bottom of page 68. They are 
identical in every respect except that the 
right-hand one was taken at nine o'clock 
in the morning and the other was taken 
at noon, As the direction of the shadows 
in the nine o'clock view indicates, the 
house faces somewhat east of north: 

‘See what a difference lighting makes in 
such a case, In the nine o'clock view, the 
hay window appears to stand out. from 
the plane of the rest of the wall, whereas 
in the twelve o'clock view the bay win- 
dow, because of the complete absence of 

jows, seems nonexistent unless you 
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HOW TO TAKE 
Arresting Pictures 


1,, Sty, the subject with one, eye 
+ closed and the open eye directly in 
front of the lens. 


Q., Remember that the background is 
‘+ an important part of the picture 
and see that no queer effects are likely 
to appear in the photograph. 

Forget about pretty colors and 


3. jodge the picture valbe of the sub 
ject'in terms of light and dark areas. 


4, Keep always in mind that the more 
‘+ you study the picture before you 
press the button, the better will be 
the result, 


‘Whenever possible get a pictur- 
'» esque cloud formation into every 


infer that it is there from the relative size 
‘of the windows. Compare, also, the a 
pearance of the brickwork steps, 
chimney, and other details, The general 
effect of ‘the twelve o'clock lighting is flat 
and uninteresting. The view taken at nine 
o'clock is far more lifelike and attrac- 
tive in every respect. 

Of course, it isn't always possible to 
find a time of day when the sunlight will 
Peduce the, desired shadows. Perhaps the 

use oF other subject is so situated that 
a hill or a larger building shades it during 


—— 


the hours when the light would be right, 
In such cases, the solution is to wait 
for a day when the clouds are thick 
‘enough to provide a diffused light with 
tno sharp shadows. Then a negative 
Geveloped for more contrast or a nor- 

ve printed on more ‘‘con- 
will give you the best re- 
sults obtainable under the circum- 
stances. 

Distant views almost always prove 
disappointing to the photographic be- 
inner. The faraway range of moune 
tains, rippling water blending into the 
distant shore line, and other subjects 
often are impressive to look at, butt 
they don) se (9 eh 

jotographic point of view unless spe- 
ial precautions are taken, 

Remember that the delicate color 
values and atmospheric effects s0 often 
the chief charm of the distant 
are lost in the ordinary snapshot, AS 
a result, most of the area of the’ fin- 

hed picture tums out to be plain 
white paper, The mountains or distant 
shore line become a streak of hazy, 
dull, and quite uninteresting gray. 

Th this case the solution ties in the 
use of a yellow filter over the lens and 
correspondingly increased exposure. 
‘The yellow filer will get rid of the 
obscuring blue-white haze and make the 
mountains or shore line appear much 
clearer and more distinct, with relat 
to near-by objects. The filter cuts off a 
large proportion of these overactive blue 
rays of light and allows the image to be 
registered by the other rays reflected fom 
the subject which have greater penetrating 
ower through the atmospheric haze. 

‘All distant views are far more interest~ 
ing if the usual blank white section rep- 
resenting the sky shows, instead, an attrace 
tive cloud (Continued on’ page 91) 


ud be 
wan 
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{Ss front of the lens when 


lamed for passing by this photo without = second What a difference in thie view! It was taken with a yellow iter 
‘The blank aky kills whatever interest there le in the ncene 


‘whe sky wa Bled with picturesque clouds 
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HOW TO MAKE AN 


Emergency Condenser 


+* Timely Hints for Car Owners + 


‘AYERS of tin foil spaced by specially 
prepared paper constitute the con- 
denser connected across the brea 
fer points of the automobile ign 

tion system. Assuming that the condenser 

goes bad when you are far from a service 
station, it is possible to work out a last 
resort emergency repair as shown in Fig. 

1, Remove the {aillight wire, the number 

piates, and your shoe strings. Place the 

‘umber plates with a single layer of your 

handkerchief ‘between, making sure that 

the handkerchief cloth extends at all edges. 

Tie the plates together with a couple of 

Pieces of board f available, and connect 


‘Tube for Radiator 


NOVEL form of radiator connection 
is shown in Fig. 3. Instead of a con- 
tinuous piece of rubber hose between the 
outlet on the cylinder head and the upper 
radiator connection, a tube of pyrex glass 
is used as indicated, The ends of the glass 
tube should be flared sufficiently to pre- 
vent slipping. The glass tube serves as 
water gage and also eliminates trouble with 
poor circulation caused by rotting hose 
fda should be especially valuable on 
cars used only locally for short trips in 
fer, a service that permits the use of 
kerosene for antifreeze. 


To Hold the Gasket 


HERE are several ways to keep the 

rasket in place while refitting the oil 
pan, One standard way, for example, is 
to use studs. Figure 2° shows simple 
method that calls for no special apparatus. 
Place the gasket on the oil pan and tie it 
jn place at several points with fine silk 
thread so that the holes will be properly 
ined up. Bolt the oil pan to the erank case 
in the usual way, It will not be necessary 


Fig. 2. To beep the gasket in 


Emergency Condenser 
Wins a Reward 


This month we award 2 $10 
prize to O. N. Giem, Carmel, 
Calif,, for his plan for making 
& temporary repair of a con- 
denser (see Pig. 1). Contribu- 
tions are requested from auto 
mechanics, and if printed will 
be paid for at usual rates. 


to remove the thread, as it will not inter- 
fere with passing the bolts through the 


holes, nor will it cause leaks. 


New Valve Stem 
TEN a tire tube valve stem is a 
dently broken or badly bent, it is 
necessary to replace it with a new one. 
‘This is difficult, as the hole in the tube 
into which the ‘stem is clamped is small 
and the rubber at that point is usually 
reénforced. A solution is to cut 


a slit in the tube opposite the  Sofactad'with me water 
valve hole and replace through fain, Is presvure spray 


Sean Got Te 
bove Valve: STEM 


aoc 


‘ay ot 
Pusnes \ 
tH 


aiid Ao eX sic 


the operation (see 


A Cleaning Spray 


A SIMBLE way to make the pressure in 
the water mains operate an_engine 
leaning spray is shown in Fig. 5. First 
fill a tank with kerosene, Then turn on 
the water, The water, being heavier, 
forms a rising layer under the kerosene, 


An-TicHt 
TANK 
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Billions of Dollars 


for 


dependable employment 


[Arce sums of money have been mobi- 

lized through the open market opera- 
tions and the loan and discount facilities of 
the Federal Reserve Banks, and by loans 
through the Reconstruction Finance Corpo- 
ration. 

Here is a great credit reserve—totalling 
billions of dollars—awaiting dependable 
employment. 

Just as fast as suitable jobs can be found 
for this credit, confidence will be strength- 
ened, trade will quicken, and men will be 
returned to work. 

To help speed the effective employment 
of this huge army of credit dollars, commit- 
tees of leading industrialists and bankers 


* 


* 


have been appointed by the Governors of 
the twelve Federal Reserve Banks—Boston, 
New York, Philadelphia, Cleveland, Rich- 
mond, Atlanta, Chicago, St. Louis, Dallas, 
Kansas City, Minneapolis and San 
Francisco. 

Like the divisional staffs of a great army, 
these committees will work to consolidate 
our position, and straighten and strengthen 
our lines, so that a broad advance can be 
made, 

Theirs is no simple task, but the readiness 
with which these industrial and banking 
leaders are joining together, and cooper- 
ating with national authorities, is a very 
encouraging factor in the present situation, 


* 


Housing Construction — An Opportunity 


In previous depressions, a resumption of construction activity has 
heen an important and vital factor in encouraging and stimulating busi- 
ness improvement. It assures employment of large numbers of men, 
not only directly, but also in the industries of supply. 

‘There is undeniably an opportunity in many communities for con- 
struction of homes on a sound and economic basis, as well as a definite need. 
for home repairs and improvements, and these matters will undoubtedly 
have early consideration. 

‘The bringing together of worthy domestic b 
stantial financing is typical of the many possil 
open to these committees in a wide range of fields. 


‘lding projects and sub- 
ties for beneficial action 


The National Publishers’ Association 


“As the most nearly self-contained nation, we have within 
our own boundaries the elemental factors for recovery.” 


(rom the Mecommendation af the Committee on Unemployment Plans and Sapgestions of the President's Orgunication an Unemployment Mallet) 
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Specrac—For Model Makers 


NEW 25-CENT GUIDES FOR BUILDING 
OUR MOST POPULAR SHIPS AND COACHES 


'N RESPONSE to many requests from 
readers, POrULAR SCIENCE MoxTitey 
hhas prepared a series of handy 25-cent 
guides containing instructions for 
building practically all its ship and coach 
models. This task was undertaken some 
time ago, and has just been completed. 
‘The reprints contain in convenient form 
the best articles ever published on model 
making—the articles, in fact, that made 
model making a national hobby. 

Untill these reprints were | prepared, 
many model makers cheerfully paid 33 
cents a page for photostatic copies of these 
very articles when they found that most 
of the old issues of the magazine were 
ut of print 

Even if you do not wish to construct 
any of the models illustrated on this page 
and listed below, the short cuts, kinks, and 
general information these reprints contain 
‘make them excellent reference material 
for the model maker's library 

‘When ordered singly, these reprints are 
25 cents each, but to encourage model 

themselves freely of this 

et of any six reprints 

for $1 is made, provideo the order is re- 

ved before October 1, 1932. Full size 

drawings for each model are also avail- 

in blueprint form. In the following 

ial list, the blueprint numbers are 
ftiven fg the right-hand column, 


Bernardino, Call 


Model Detaled on Bisepents No 
Barbary Pirate Galley or Felucea.... 44-45 
Clipper Ship Sovereign of the Seas... 51-82-53 
(llustrated at Bottom of page) 
Constitution (“Old Ironsides”) 
(illustrated at right above) 
Viking Ship .. 
Santa Marta... 
Mayflower .-- 
‘Missiippi Steamboat 
(Ilustrated at right cenier) 
Fishing Schooner Bluenove..... 110-111-112 
rd ct center) 
ygecoach «..,...-+--11S-AI6-117 
U.S. Destroyer Presion....0.. 125-126-127 
‘itustrated above) 


For further information and a coupon, 
see page 80. To save space in the list on 
that! page, reprints are designated by the 
letter "R following the blueprint numbers. 
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Interlocked Hearts 
Whittled from 
One Block 


By WALTER L. FAUROT 


[HS mr of interlocked hearts affords 
a simple yet interesting exercise in 
Whiting, Almost any wood may be tse 
although material that sp 

be avoided. Soft woods are recom: 
for practice, The beginner will find 
work on a moderately large scale. 


‘The hearts illustrated in four stages of 
construction in the accompanying. photo- 
graph were whittled from pine 14 in 
square and 334 in, long, 

Carve or saw the block lengthwise in 
the form of a cross, as at A in the draw- 
ing, Aone end cut away a little less than 
‘one third from two opposite legs of the 
cross, and do tI at the other end 


with he alterate legs of the cro, The 
Tutaway porion indicated by the 

+ ay 
i 


x 


around the inner circumference of each 
Cut away, little by little, all the prin- 
cipal waste portions, eventually’ severing 
the two sections, Wait until the two hearts 
fare cut apart before finishi 
‘The insert in the low 
ner of the photograph 
of hearts made of walnut 
Chains of any length may be made by 
this method by altering the heart 
shapes to that of oval or round links. 


smaller pair 
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hampionss 


PATENTED EXTRA RANGE 


ENABLES YOU TO SCALE NEW PERFORMANCE HEIGHTS 


‘The new Champion Patented 
Extra Range Spark Plugs top 
witheaseall ofthe obstaclescom- 
mon to ordinary spark plugs. 


‘The kind of service and quality 
of performance the new patent 
ed Champions induce, need 
only be experienced to he ree 
‘ognized as revolutionary. 


Extra power, extra speed, extra 
acceleration are all achieved, 
together with easier starting 


and the dependability which is 
and seiekeritt? 


Inextremesof service these new 
Champions prove their mettle. 
Put them to the test with sus 
tained high speeds, long idling, 
or climbing some familiar hill 
or garage ramp in high. Install 
a full set in your car now and 
feel the difference... Champion 
Spark Plug Company, Toledo, 
Ohio; Windsor, Ontario. 
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A CURIOUS PEDESTAL SUPPORTS THIS 


Round lop Stand 


Donatp A. PRIcE Tells How to Construct a Copy 
of a Valuable Early American Antique 


‘MONG the ordinary types of Early 
‘American tables with turned legs 
and butterfly wings, this many- 
faceted pedestal stand is a pleas- 

ing relief, It is modeled after an authentic 
ine antique of New England origin. Tis 
cht of 30 in. and the great stability 
of its wide-spreading feet make the stand 
tespecially suitable for giving the house- 
wife's favorite plant a place in the sun. 
1f desired as an occasional table, its capac 
ity might be increased by enlarging the 
diameter of the top to 20 of even 22 
in, without destroying its pleasing propo. 
tions 

Maple is much used for furniture of 
this period, and its great strength and 
toughness. make it structurally suitable 
for this particular project. 

In constructing the model illustrated, 
the pedestal was started first. A piece of 
maple was carefully squared to 2/4 by 
2Y4 by 2714 in—exact measurements, If 
stock of this thickness is not available, it 
may be glued up of two pieces 124 ‘in, 
thick. If this is necessary and if it is 
Wished to use the completed. stand, to 
support a lamp, it is suggested that a 
34m. square Hole might be provided in 
the center of the pedestal for the lamp 
cord by cutting a 3/16 by 
ij inst in each place 

fore gluing them  to- 
ether. 

Next, the mortises 
the lower ends of the feet 
fre cut. Note that. they 
are located at_two levels 
‘and that they run through 
from face to face. Of 
course, it is best to Ia 
‘off the mortises on ead 
face and cut in halfway 
till they meet in the cen= 
ter (see perspective). 

Before cutting the slot 
in the upper end, center 
the stocky very carefully 
and turn it down to the 
dimensions shown in the 
perspective detail of the 
pedestal. ‘The _ simplest 
way to do this is to. cut 
in with the parting (ool at 
the dimensioned points to 
the diameters specified. 
‘Then the portion between 
may be rapidly roughed 
off with the gouge and 
scraped with a L-in. mor- 
tising chisel to a straight 
profile between the dimen- 
sioned points. . 

This done, lay a thin 
flexible straightedge along 


” 


‘Me matter how it catches the light, the ped 


stal reveals the pattern of ts many facets 


the work as shown in one of the illustra- 
tions and draw lines dis we the cir~ 
cumference into eight equal parts, Four 
of these lines register with the center 
lines of each face, and the alternate lines 
register with the corners. Then, with the 
work rotating, scribe pencil lines 1 in, 
bn each side of the dimensioned points 
‘These rings show where the facets die 
‘out into cach other, and with their aid 
and the aid of the longitudinal center 
lines, the outlines of these facets should 
beaketched in. A reference to the detail 
drawings and to the operation photo 
which shows the facets being filed will 
make this much clearer, 

While the forming of the flats would 
seem to be a spokeshave job and was 
undoubtedly ‘so done on the old-time 
Stand, it Was found that. a i2-n, bal 
per eer urd cut file ans new Hho 
tool for this purpose. The pedestal was 
Coveted with thest feta between. the: pene 
tiled outlines, the filing being done with 
‘the work still on the lathe centers, Then 
the rough file marks were removed by 
the careful tse of the drum sander 

"AC this stage it might be well (0 spong 
the surface lightly with water to Tate the 
grain and sand smooth again with fine 
sandpaper. To complete the pedestal, all 
that is necessary i t0 cut the 14 by 14 
in. slot at the upper end. 

‘The feet and crosspiece should next be 
cut out and fitted, After assembling them 
with glue, the }4-in, holes for the dowel 

faay, be bored, and. the pegs, cot 
E& fitted and glued in, The projecting 
ends are trimmed flush after the glue sets, 
Waterproof casein glue should be used 
in making, these ns, especially i it 
is intended to Gish the Job with water 
oe acid aoa, 

‘Ii a lathe that will swing the top is 
available, a raised rim as shown in the 
alternate section on the drawings and in 
the photos is preferable. However, an 
‘edge of square section will be satisfac- 
tory as far as appearance goes and is more 
easily prepared. The top is fastened to 
the crosspiece (Continued on pare 90) 
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SCOOP SERVES AS RACK 
FOR RUBBER TUBING 


[£2 STORE rubber tubing properly in 
home workshops and laboratories re- | 
jires racks which will prevent the tubing 
irom becoming kinked or compressed. 
‘The tubing rack illustrated does this and 
is simple, inexpensive, and satisfactory. 
Tt is made from a hand scoop like that 
shown lying on top of the cabinet. The 
wooden handle is removed, and the scoop 
is nailed or screwed in an inverted position 
to the wall or any convenient vertical 

surface-—Hoxce. H, Srtby, 


HOW TO COAX A RIPSAW 
BACK INTO LINE 


T 1S often difficult to make a ripsaw 
follow the correct line in wood that is 

2 in, oF more in thickness. When the saw 
is departing from the line, however, it may 
be brought back in the following manner: 
ting from the end of the cut or 

kerf, use a compass saw to widen by gradual 
degrees one side of the kerf (depending 
upon which way you wish to draw the 
ripsaw). Do this by pressing the teeth 
of the compass saw toward the required 


Bo 


side, When the widened kerf is as long as 
the ripsaw is wide, the latter may be re- 
placed and pressed against the proper side | 
of the cut. A few strokes will then align 
it in the proper direction 

If the set of the saw is very much out of 
true, this process may have to be repeated 
several times in sawing a long piece of 
timber, but a fairly straight kerf may be 
obtained in this way even with a poorly set 
saw—H. 0. CaRnixeros, 


STRAIGHTENING A TANGLED 
ROMANCE .....sy acBerr DoRWE= 


Yes, SUT THEIR ROMANCE 
WASN'T ALL LAIN SAIN we FIRST Tie ME ASKED 


Seon we o 


oMyouse 
LuFEBUOY 


fondest hopes 


JOMANCE— business or social success 

—may be seriously endangered by 
this unforgivable faule...""B.0." (bal) 
toler). Keep safe by bathing regularly 
‘wich Lifebuoy, Its creamy, abundant 


Tother purifies and dodo 
Helps snfeguard health, t00, by Femov- 
ing germ from bands. Tt pleasant, 
tcinarclat scent vanishes as you Fase, 
Great for the skin 
Lifebuoy's pure, bland lather cleanses 


‘glow with healchy 
radiance. Adopt 


et pores. 
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Paired Gooseneck Threading Tool Insures Accuracy 


‘Tats tool was originally developed to 
cut very accurate threads on large tool 
steel worms, but has 
superior to other ordin: 
the goosencck type for acme, square, and 
xeneral V-thread cutting, where finish, ace 
curacy, and long wearing qualities’ are 
essential 

‘As shown, it has the usual neck wi 
split collar by means of which the elast 
ity of the neck may be varied, but the 
improvement lies in a bolt running. the 
entire length of the shank with its head 
resting in a conical bearing in the tool- 
bit head and with a nut at the rear end. 
‘The hole through the shank is a close fit 
for the bolt, but the hole in the head is 
slightly larger than the bolt near its head 


JLACING a small mirror on the 


‘To keep draw: 
ings clean, paste 
ther 


of the cellophane 
types . 
A ten-cent 


piece of camphor 
broken 


the rae, 
box, is a preventive aguinst rust. 


Have the reamers you are using 
lated for about one inch 


same time any flex- 
ture sidewise is pre- 
vented by the conical 


inside of the bolt 
head, which rests on 
the seat in the head 
below the bit. In the slot beneath. the 
neck a flat piece of sole leather is fitted 
s0 as to be loose when the nut is slack. 
When the nut is tightened, it not only 
sips the leather, but also’ puts consid 
erable tension on the neck with its split 
‘The high-speed bit is $/16-in, and for 
acme and coarse square threads is ground 
with a small wheel slightly concave on the 
{op so as to have a litle rake. The bit is 
by the set screw as shown. After the 
entire holder has ‘been hardened and 
drawn to a dark blue, the sides and bot- 
tom are ground true with the bit to facili 
fate setting up. 
In using the tool, the bit head is tight- 
ened against the leather for taking the 


IS = 


.— 


How the special collet holder is machined. The drawn 
far the bane of the holder 


foie turned through a slot 


Swati spring collets or chucks, even 
when new, do not always hold work so 
that it runs perfectly true, and as they 
become worn this gets worse, To use such 
chucks successfully, the holder shown was 
made. It is strapped to the faceplate of 
the lathe, after which a testing plug is put, 
into the collet, and the base of the holder 


roughing cuts, but when the thread is 
nearly to size, instead of attempting to 
move the slide rest of the lathe, the nut 
is slackened slightly, which gives the neck 
a chance to spring outward, carrying the 
bit point farther into the work to make a 
slightly deeper cut, 

When the point of an ordinary goose- 
neck tool springs away from the cut 
prevent chattering or digging in, there 
nothing to check it on its return from 
recoiling too far, and threads cut_ with 
such tools, while they may shine and look 
smooth, are found to be wavy when care- 
fully examined. When once the tops of the 
“waves” wear off, the nut becomes too 
loose; or, in the’ case of a worm, the 
Jumps soon cut into the bronze and make 
trouble, With tis Col however the cut- 
ting prevented from recoil 
far by the head of the bolt, which mts 
this inward travel to the exact point where 

farted when it hegan to back away. 
Thus the tool cuts not only a smooth but 
true surface on the thread, 

The bolt also keeps the tool {rom 
springing sidewise on heavy work and dis 
toring the, led of te thread. The sle 

ther, being slightly compressible, al- 
lows sidficient recoil from hard spots. in 
the work and therefore speeds up the 
roughing out operation, as heavier cuts 
ean be taken —G, J, Muxbock, 


MAKING SPRING COLLETS RUN TRUE 


tapped until the plug runs 
‘exactly true as shown by 
sa sion tnd 
‘of the lathe. The plug 
Btn ‘removed, and the 
work to be turned oF 
ground substituted for the 
plug When the straps have 
been tightened, the work 
can be finished With the as- 
surance that it will run 
true even if removed and 
replaced in the chick, oF 
turned end for end. 
This holder 
handy for holding spring 
chucks on the milling ma- 
chine table, surface gr 


is self-contained. 

It is preferably made of tool steel and 
the nose hardened and ground, but may 
be made of cast iron or from a machine 
steel forging. A slot is cut near the bot- 
tom of the nose of the device for insert- 
ing a pin with which to tighten or slack 
the draw-in nut by which the collet is 
‘opened or closed —G. M, 


Watch the cemented belts on your 
‘machines to see if they require short- 
‘ening. When they do, plan to have 
the work done at a time that will 
cause no appreciable delay in the 


johs in the shop. 


‘A. food method of testing the out. 
let of pipes which have been welded 
is to drop a steel ball in the opening 
and let it roll through. 


REPAIRING PIPE WRENCHES 


Ir bors not pay to take chances with worn- 
‘out pipe jaws. The photograph shows the set- 
‘up for grinding the teeth in the hook jaw, 
and the heel jaw is removed from the handle 
and ground in the same way. Both jaws, of 
course, should first be resurfaced. Alundum 
wheels of the 60 J grade or their equivalent 
‘will give satisfactory results, an angle being 
formed on the wheel to duplicate the original 
teeth—L. N. D. 


76 


POPULAR SCIENCE MONTHLY 


A QUICK WAY TO BEVEL 


ROUGH WOODEN EDGES 
WITH SANDPAPER 


THE accompanying illustrations is 
shown a novel and exceptionally rapid 
metho of beveling the edges of a number 
of frregularly shaped pieces of ‘wood. It 
was devised by a workman who had to 
turn out 1,000 neatly’ finished paddles for 
‘bazaar concession. ‘These were band- 
sawed six at a time from 14 fa. thick pl 
wood, Then a strip of rather coarse and 
heavy. sandpaper 2% in, wide and of a 
suitable length was prepared by cutting 
{series of alternate slits from each edge 
to the center, The slits were 1 in, apart, 


‘The strip” of sandpaper was next 
wrapped around a 2-in, sanding drum with 
the ends lapped in the direction of rota- 


tion and held by passing several small 
rubber bands aroun the center asin the 
upper photograph. When the drum was 
speeded up to about 2200 x. F. at the 
flaps of the sandpaper flared outward be- 
cause of the centrifugal force and formed 
4 sort of V-shaped groove. The edges of 
each paddle were run through this groove, 
and the sandpaper removed the. rough 


New Tools 


“Delta” Scroll Saw 


‘New and radically different from any Scroll Saw 
‘Runs at full motor speed—1800 
Strokes a minute— with absence of vibration. 


‘on the market. 


Produces smooth, accurate work, Has many 


cial features, Can be used for filing and sanding. 
“Delta” Combination Unit 
Circular Saw, Jointer, Mortiser,all 


‘mounted on convenient, por 
Stand, Each tol ean 
be operated sepa 
rately of all togeth= 

[S2™ ex. No interference. 


New “Delta” Drill Press 


Large Capacity. Bal-bearing spine 
die" Automatic lev 
ting table. 3 


for Woodworkers 


Save Time, Money, Labor 


cerehepceenearranted 
eeeepioens 
10- Day Trial £233 

-Day Urial terns 


ral oer an abo of convenient 


spe 


rable 


edge and made a bevel—D. V. H. 
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Build This IDEAL Design 
{ SUPERMARINE 


Practical Educators 


Bookkeeping 


A simple and 
Practical Bookkeepi 


a Glance 


cise method of 
ie with inatruc~ 
the correct Keeping. of boo 
fof account. How to take of & 
balance sheet and. Snally close 
alance accounts. 160 pages, artinic 
leatherette .... Price, postpald $1.00 


The Vest Pocket Lawyer 


This elegant work 
contains the kind of 
People want. A manual of reterence 
the business man—the Taw student 
we justice of the peace—the notary 
lico—the farmer—the  clergrman- 
the merchant—the banker—the doctor, 
360 pages, cloth Price,pestoaid $1.50 


The Vest Pocket Cushing 


Jost out. An A. B, C. Guide to Par- 
Hiamentary Law based” on the highest 

ies and adapted to general use 
containing model speeches and toasts 
For all’ occasions. “128 pages, size 


Ving! inches, leatherette Price $1.00 


Popular Science Monthly 
jew Yi 


© Ths selon am adverinemest signe the appl of POPULAR SCIENCE INSTITUTE OF STANDARDS 


©, Mlowla. Re Ye 

LOW PRICES) 
ON GOOD F YEAR| 
y (Popomus FIRESTONE 


IT’S EASY TO MAKE BIG 
SPARE TIME [MONEY 
ec or fe plano tn mak $5.00 f0 
fe Foretad Secker, Morice tee 
‘nde, "No sling sequel. uc exten 
tars las ern della 
opwuan science mowrwty 


7 


Its 


keeps shop 
expenses 


If you've heen using any oil 
and every oil in your shop, 
switch to 3-in-One and wateh 
shop expenses hit the toboggan! 


Here’s an oil that does triple 
duty to save you repair and 
replacement bills by giving 
better protection to all equip- 
ment. As it lubricates it 
cleans away  gum-forming 
dirt; then prevents rust. 


‘Three fine oils are blended 
in 3-in-One to give it this 
triple action. That's why no 
inary oil can equal it for 
workshop use. Sold everywhere 
in handy cans and bottles. 


‘Three-in-One Oil Co., New York 


3-IN-ONE OIL 


CLEANS - LUBRICATES - PROTECTS 


8 


Aluminum solder is applied with a 
fet soldering copper to both pieces 


| [TAS not dificult to solder aluminum 
satisfactorily provided one of the 
special solders made for aluminum is 
used. No flux is necessary. 

‘Aluminum solder as a rule is composed 
of pure tin and zinc in equal parts, but 
sometimes 60 percent tin and 40 percent 
ine. Lead and cad- 
| mium are included 
in certain other 
formulas, Tt is 
erally better to 
purchase aluminum 
solder from a 
able firm, although 
if you can obtain the 
| pure tin and zinc you 

‘may make up either 
the 50-50 or the 60- 
40 mixture yourself 

Once the surface 
of aluminum is, 
scratched or scraped 
bright, a coating of 
oxide forms immedi- 
ately, and to this the 
solder will not ad- 
here. When. how- 
ever, a coating of 
aluminum solder is 
melted onto a clean 
aluminum surface which is heated to the 
melting point of the solder and the sur- 
face of the aluminum under the molten 
solder is lightly abraded or scratched, the 
solder will adhere firmly to it 

‘The simplest method of soldering small 
pieces of | aluminum 
shown in the accompan 
ing photographs. The 
aluminum is placed on 
tabeson or other noncne 
ducting material. A clean, 
new, untinned soldering 


| copper should be used, of 
an old one from which all 
traces of soft solder at the 
point have been filed off. 
‘The copper should be 
heated until it will melt 


a é: — of . 
SS OS oldering 


‘The copper is pus 


| 
Aluminum 


ty EDWARD | 
THATCHER 


the aluminum solder readily—about 4 dull 
red heat will be sufficient 
Immediately the solder is melted off on 
the surface of the aluminum, the face of 
the heated soldering copper is pushed back 
and forth in the puddle of solder to abrade 
the aluminum surface slightly. Note that 
the aluminum is held down with a wooden 
stick, Both of the parts 10 be soldered 
must be covered with solder inthis way 
at the point where they are to join. The 
parts are then placed together and heated 
with the copper to remelt the solder and 
make a strong joint. In a dry place such 
a joint should hold for years, When a 
soldered aluminum joint is to be exposed 
to excessive mois 
ture, however, the 
usual, practice is to 
coat it with suitable 
paint oF lacquer 
The size of the 
work which may be 


dlone in this way will | 
be governed by the | 
size of the copper. 
Tt must be large 


enough to heat the 
pieces and the solder 
to the melting point | 
of the solder, 
Another method 
much used to solder 
aluminum is to melt 
the aluminum solder 
‘on the surface of the 
aluminum with a 
blowtorch, While 
the solder is molten, 
a wire scratch brush 
is used to brush it over the hot metal 
‘The pieces are then placed and reheated, 
Other metals such as copper or brass 
may be soldered to aluminum by tinni 
the aluminum with aluminum solder a 
then soldering with soft solder and flux. 


POPULAR SCIENCE MONTHLY 


| board to be sawed, 


Sliding Extension’ lable 


Improves Small Circular Saw 


By A.V. 


ComInGs 


7 


HE usefulness of almost any small 
circular saw may be greatly increased by 
adding an auxiliary sliding table such as 
the one illustrated. This enables the opera- 
tor to cut with accuracy stock up to 12 in 
‘oF more in width and as long as 10 oF 15 
ft, The small table and short fence of 
many home outfits limit the crosscutting 
range of the machine to stock 6 oF 7 in 
wide and but a few feet long if accurate 
cuts are to be obtained, 

‘The auxiliary table is made entire 
stock 1 in, thick, put together with 1¥- 
No. 8 screws. ‘The base consists of two 
right-angle members, each made by fas 
tening together two strips 3 in, wide and 
3.ft, long, These are held in place by cross- 
pieces, front and back, and they are also 
braced rigidly by four right angle knees. 

On this bise is mounted, by means of 
two uprights on either side, the top unit 
that carries the sliding table. The up- 
rights are of 1 by 4 in. stock and of the 
proper height to bring the sliding table 
top level with the saw table top when the 
outfit is in place, 

‘The top unit consists of two grooved as- 
semblies made as. shown. These are ri 
diy braced by diagonals and a cross- 
piece at the rear, Each grooved assembly 
Consists of a bottom member, which is 
fastened to the uprights from the base, 
and two guiding members of the same 
length fastened to either side of the bot- 
tom p 

‘The sliding table top, which carries the 
is a 1-in. board 1 ft 
wide and 31 ft. long. To the underside of 
this are fastened two slides which travel in 
the grooved assemblies. These slides are 
approximately 2 ft. long, and they must 
be rigidly fastened to the table top. At the 
front of the sliding table, and extending 2 


jn. above it, are fastened three stops, as 
shown, against which the back edge of the 
board to be sawed rests 

‘Cup grease should be smeared sparingly 
in the grooves to make the table operate 
easily 

‘building this table, remember that 

it will cut accurately only if the sliding 
table moves in an exact right angle to the 
plane of the saw blade; therefore see that 
the carriage grooves are absolutely paral- 
lel and the slides under the table top at 
‘exact right angles to the back edge of the 
top. If the table is built true in these de- 
tails and the saw ight angles to 
the auxili all cuts will 
be accurate 

‘The auxilia shown is fastened 
to the bench by four screws. It may be 
placed in position or removed in about one 
minute's time. When not in use, it is hung 
fon hooks from the shop ceiling, where it 
is out of the way. 


THREE HINTS FOR THE 
SHIP MODEL MAKER 


A pice of ruled paper placed between 
the shrouds and the mast on a sailing ship 
model will help in spacing the ratlines 
evenly and keeping them level with the 
hhull fines. A sharpened toothpick or a pin 
used as a paintbrush with artists’ oil colors 
makes fine, even lines for ship model deco- 
rating. Realistic furled sails can be made 
by rolling a triangular piece of thin cloth 
tightly from apex to base line—in order 
to make the roll thickest at the middle— 
and tying it in the middle. The roll is 
then wrapped with the cord wound in 
opposite directions from the center to the 
ends—R. W. Bi 
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Waen you have 
told the FACTS, 


you have said 


ENOUGH 


HEN we tell you that 
Genuine Irwin Bits 
are the perfect wood 
boring tools, we have said 
enough. 
‘These are the facts. 
We know them. 
If you have used Genu- 
ine Irwin Bits, you know 
them. 
If you have not, buy one 


at your dealers and you 
will know them. 


IF YOUR DEALER DOESN'T HAVE 
WHAT YOU WANT, WRITE US 


THE IRWIN AUGER BIT CO. 
WILMINGTON, OHIO 
SOLE MANUFACTURERS OF 

THE GENUINE AND-ORIGINAL 


IRWIN AUGER BITS 
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Two new 


BRIGHT SPOTS 
in the budget! 


@ Iv economy is your watchword, here 
is cheering news for you. Think of buy- 
ing genuine Eveready Wireless-Electric 
Lights for less than 50 cents apiece! 

The new Eveready Spotlight Lantern, 
No, 10, is one of the most convenient 
Ti lsh that wae ever bull, No bie 
than the palm of your hand, and 
Sita and a quarter In thickness B 
‘easily into a coat pocket. But don't 
think because of its size that it's a toy! 
Press the switch and it shoots out a 
Mraight, sharp beam of light of sur- 
‘beiliance, ‘The new type seid 
sles spolight lamp ace os Teme ne 
tonsifying the lightheam and increasing 

range. And beeause of the thick glass 
construction itis practically unbreakable. 

‘This brightly enameled little red lan- 
tern can be hung on a nail or hook wher 
ever it's needed, oF earried in your hand. 
You'll find a dozen uses for it, indoors 
and out. At all leading stores. Only 49) 
conts, complete with batteries! 


© Then there's a new Ever- 
ceady Flashlight, No, 2639, 
that is "amazingly low in 
» handsome two- 
‘ell light of the fixed-focus: 
ing type, regulation size, 
‘The blackand silver striped 
metal tube is equipped wit 
cadmium (east proof) fit: 
tings. I'sstrong and sturdy 
inconstruetion, suitable for 
all ordinary flashli 

‘At all Heading stores, com- 
plete with batteries, for 
only 39 cents! Ribbon 
marking on case covered 
by trade-mark. 


© Eveready Flashlight Batteries have 


Jonger life because of the metal top. No 
old-fashioned wax-compound seal. 


EVEREADY 


Flashlights & Batter: 


NATIONAL CARBON COMPANY, Inc. 
General Offices: New York, N.Y. 
Unie of and Carbon 
Union Carbide Corperation 
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HOME WORKSHOP BLUEPRINTS 


For this month's new blueprint projects see pages 57 and 64 


To, ASSIST. you in your home work- 
shop, Porctar Sctexce Moxtaty 
offers large blueprints containing working 
drawings of a number of well-tested proj- 
ects. The blueprints are 15 by 22 in. and 
are sold for 25 cents a single sheet (ex- 
cept in a few special cases). Order by 
number. The numbers are given in italic 
type and follow the titles. When two or 

it means 


more numbers follow one title, 


Lindbergh's Menopl 
Nieuport XVI (sin. Ayia = fo 
Bisel Ground Tractor, eH 


‘War Plane (30), 166168 ‘39 
tot. 3-1n. 42 


Torin Pushers 


Winnie Bae’ (4h is 
Boats 

Cance, Sailing Ours, 25. 2 
Duck ost, Welding, 70 R 

"Wien fullsize po o 

Outboard Racer. 11 Fo 

es 20 

200 

as 


that there are two or more blueprints in 
the complete set. If the letter "R” fole 
lows a number, it indicates that the blue- 
print or set of blueprints is accompanied 
by a special reprint of the instructions 
originally published in the magazine. If 
you donot wish this reprint, omit. the 
letter “R” from your order sind deduct 
25 cents from the price given. Reprints 
alone are sold for 25 cents each. 


Short-Wave Converter Unit, 1% renn 28 
‘Amateur Shore Wave Receiver, iii, 38 
‘Amateur Kadio Tremamier, i so 
Ship and Coack Models 
Park, Scenic Hall-Model, 108 23 
0 
3s 
a 
1.00 
8 
is 
orn Galley (un) acti 78 


Moe any 


Saas 


‘Qve 
ear, 125-1617 Re 
Stabeconch (Coty). Sally with Hi 
bent. Mississippi 
Viking Ship. 61:62. 
‘hip Moe 
Wanderer, 
er Wanerer, in i06 


isgiscida 00 
30 


(See pane a7 for Hit of maiertaa) 
Yaege Bea eeu ain acings Toe 8 
Yachts cm Rating, 40% 30 


funiture, 


‘Woodvrning Lathe, Jolaier, 

ia" Cieeulne Save 10 a 
rinkler, Fire Regine, and 

or, 0 as 

Linavergh's Spirit of Be. Beuliy as 


Miscellaneout 


so 
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FH 
Pirates, Six Simple Boch, 6 3 
Tool Cabinet, Bench Hook, etc, 30, 28 
Trellises, Garden, 2 s 3s 
‘Workbench 1S nan 3 
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Send me the blueprint, or blueprints, 
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Nowesee. NOoesees NOssvese Nowe 
Noose. Novssses NOsssess NO, 
Patterns for 
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Simple Homemade Machine Twists 


Colored Cords /or 


CRAFT WORK 


By 
HUBERT E. MISHLER 


RNAMENTAL cords, for many 
uurposes ean be made with this 
imple little machine; for exam- 

ple, a Boy Scout lanyard. for knife or 

Whistle, a dog leash, fancy cords for hang- 

ing pictures, a watch fob or a cord for 

attaching penknife and watch, and pull 
cords for a floor lamp, 

Cut a strip of wood 15/16 or 7% by 
214 by 1914 in,, square up the edges and 
ends, then cutoff the following pieces: 
hase, 7 in. long: upright, 4 in. long: 
cranic block, 214 in, long; bracket, 214 
fn, long and triangular in, shape; ‘hook 
blocks, 1/4 in, and 2 in. long, 

‘After all have been cut and sanded 
smooth, temporarily. fasten the etank 
hock to the upper end of the upright 
member. Seribe a 154 in, diameter circle 
in the center of the crank block, and 
divide the circle into three parts’ with 
fone point at the top center. Bore three 
holes slightly larger than the wire you 
intend to use for the crank, through the 
crank block and upright. 

‘Next bend the crank end of the wires 
Each should have the same offset—1 in. 
Be sure that all are the same. TF upon 
‘completion the cranks should bind in the 
crank block, enlarge the holes in the lat- 

Insert the long handled top wire 
into the crank block; then cut a 
diameter copper or bronze washer ancl 
solder it to the wire crank. 

‘Assemble the wood members with nails 
and glue or screws, Insert all crank wires 
and carefully bend hooks on the ends, 
Finish with two coats of lacquer. 

Obtain three balls of twine of different 
colors and preferably of a hard. finish 
‘Try to get twine that is all twisted in the 
same direction. The direction of the twist 
which makes the strands of the twine 
tighter is the direction in which the 
machine must be operated. If your white 
twine is twisted opposite to the colors 

rate the machine to tighten the twist 

Of the majority of strands 

Start the twine by tying one end se- 
ccurely onto one hook. Have someone hold 
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theese 
individually 


snap of ring (which can be purchased 
at a hardware or sporting goods store) 
at a point one third farther away from 
the machine than the length you wish 
the finished cord to be. The twine should 
then he threaded back and forth from 
fone point to the other and finally tied at 
the starting point. Twelve strands will 
make a cord about 3/16 in, in diameter, 
Do the same with the two other colors, 
Hold the snap tight and start cranking 
to increase the natural twist of the major- 
ity of strands. When the strands begin 
to kink, use the handles of a pair of 
pliers to separate the three groups of 
twisted twine, and then begin pulling and 
twisting behind the pliers. You will soon 
see that the finished cord almost forms 
itself. Continue the cranking until the 
hhooks are reached. Remove and tie the 
three groups of strands to each other. 
More intricate combinations can be 
created by dividing the colors instead of 
using only one color on each hook. 


DISCOVERED 
“SECRET” OF PIPE 
SATISFACTION 
TEN YEARS AGO 


His “Secret” shared 
by Thousands today 


“TEN years ago Mr. J, Frans Norgren of 
Madison, South Dakota, was still en- 
aged in the search well known to every 
pipe smoker—the search for the ideal to- 
Fhaceo. "Then one day his secking was te- 
warded, He found it at last in Edgeworth! 
For some time he believed he had stumbled 
upon a “secret.” But as the years passed he 
met up with the “litte blue tin” with in- 

frequency. Mr. Norgren’s letter 
tells the story of his discovery 


‘Maia, Soul 
Emi 3 


feck eit teenth as 8 pola ot abe 

in "whereyee Imai betSy bo 
ling. since have! opeld. my theory 
Jaret ap wth tne We Be a sh Ser 
ire 


Very tat yr 
J Pei Soren, 
Are you one who has never known the 
fenuine satisfaction of a good pipe and 
foad tobacco? 
take up your pen right now anil 
drop a line to Larus & Brother Co, at 110 
S. 224 St,, Richmond, Va., and ask for a 
free sample packet of Edgeworth Smoking 
Tobacco, Edgeworth is a diferent tobacco, 
It is cool and slow- 
burning. Its blend of 
choiceburleys with the 
natural savor sealed in 
cannot be matched— 
regardless of price oF 
fancy packaging. Put 
Ealgeworth in your 
pipe and smoke i. 
You can buy Edge- 
worth in two forms— 
Edgeworth Ready- 
Rubbed and Edge- 
‘worth Plog Slice. All 
sizes from 15-cent_pocket packages to 
/pound humidor tins. Several sizes also come 
yn vacuum sealed tins. Don't miss the Edge- 
worth radio program—the Com Cob Pipe 
Club of Virginia broadcast over the Coast 
to Coast Red Network of the National 
Broadcasting Company every Wednesday 
reting at 10 o'ock, Easter Daylight 
Saving time. 
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LOOSE HANDLES 
QUICKLY MADE TIGHT 


TX a litle Smooth-On No. 1 into a putty, 

ut this into the opening, fore the parts 
iogether, and in a few minutes the mctalling 
‘of the Smooth-On produces lasting tightness: 
Such repairs cost only several cents exch ame 
Save many dollars otherwise spent for renewals 
that are no better. 

Smooth-On No.1 also stops leaks at cracks 
and joints in steam pipes, radiators and boilers, 
inwater pipes and tanks, in gxs pipes, in auto 
mobile radiators, engine water jacket, hose 
Connections and in gasoline and oil i 

‘Smooth-On No 1 after set and metalized 
holds water, steam, gasling, a ete. under 
Any pressure, and tay’ be applied with equal 

fccess to any metal Use 
it'aeo for anchoring and 
taking up looseness: Bakes 
Weve bol aut screws, 
‘les permanently teht” 
Helis “in masonry, ‘ted 
walls, slate, wood, ct 

‘Kerp a can of Smooth- 
(On No. 1 in your tool box 
fc be ready for emerecn 
des. ‘The fee Smooth On 
Hepat Hak vs fall 
sructions, 


Write fer sopncinten 
FREE BOOK 74, itor "sih une 


Home AuTo 
REPAIRS, 


SMOOTHCON 


fs 


‘Smooth-On Mfg. Co. 
Dent, s¥Commyatenn ve 


Eo 
Doit with SMOOTHON 


enon Ponte Firs, 
Dublaviiar Coy Dept 309, Elie, N.Y! 


SHIP MODEL FITTINGS} 
pS ere eee 
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Z 
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den or at a summer camp, the ordinary 
type of baby’s play pen, being light colored 
and conspicuous, is less appropriate than 
me made of rustic materials Ike that ik 
justrated 

To construct such a play pen, the fol- 
lowing are required: 4 posts from 114 to 
2 in, in diameter and 34 in. long; 8 rails 
of the same diameter and 42 in. lo 
from 32 to 36 spindles from 34 to 1 in, 
in diameter and 25 in. long; 8 hooks 2/4 
in. long with the necessary eyes or staples; 
and 8 roundhead bolts 3 by 34 in. All the 
wood should be straight and have reason- 
ably smooth bark. 

Match the rails for each end and side, 
patting the lighter ones at the top. Dress 
down the ends of the rails that are to be 
used for the two end assemblies s0 they 
will enter 74-in. holes in the posts, Lay 
‘out equally spaced holes in the rails for 
the spindles. Bore the holes with a 34-i 
bit and assemble and nail the two end 
assemblies and the two side assemblic 
‘Then bore 3-in. holes 2 in. from the bot 
tom of the posts to receive the lower rails 
of the end assemblies. By putting the 


PLAY 


for the Lawn 


lower rails in these holes, it can be seen 
‘where to bore the holes for the top rails. 
Put on the posts, drive the end assemblies 
together, and nail, 

‘Leave the ends of the side rails square 
and bore holes endwise into them large 
enough to allow a 14-in, bolt to enter 
easily. Mark up 114 in, from the bottom 
of the posts and tore %-in. holes cor- 
responding to the holes in the lower side 
rails; then drive a 3 by 34 in, bolt into 
each’ post from the outside to serve as 
dowel pins, Bore the upper hoes through 
the posts to match the holes in the ends 
‘of the upper side rails, and put in similar 
bolts. Assemble the entire play pen and 
add the eight 254 in. long safety hooks as 
shown in the drawing. 

T oiled and varnished the one I built, 
and, besides being sturdy and weather: 

oot for outdoor use, it is fine enough 
‘even to use inside. Tt can be taken down 
and set up in a couple of minutes, 

If thought necessary, a floor can be 
added by cutting lumber long enough to 
extend beyond the bottom end rails and 
nailing 1 by 2 in, cleats on the floor out- 
side the rails—A, C, Suuataxen, 


SOAP PASTE PROTECTS HANDS FROM GRIME 


Many mechanics, home workers, and 
handy men know the useful trick of rub- 
bing their hands with a heavy lather of 
soap and letting it dry before starting any 
job that is likely to leave their hands 
irimy or spotted with paint or other ma- 
terials dificult to remove. Better than 
soap alone for this purpose. however, is a 
mixture made as follows: Place 1 qt. of 
soap chips or powdered soap in a mixing 
bowl and add a tablespoon of gum arabi 

which has been dissolved in hot water. 


Ii preferred, dextrine may be used instead 
of gum arabic. Whip the mixture to 
paste with a scant quart of water. While 
beating, add about half a teaspoonful of 
slycerine and, if desired, several drops of 
perfume. When the mass bas become 
creamy, put it up in preserve jars for 
future use, Before beginning a disagree- 
able job, rub this protective paste into the 
hhands and under the nails. It quickly dries, 
free from stickiness. To clean the hands, 
wet to form a lather—R. W. 
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Four Jig-Sawed Puppies Brace This 


Chitd’s Costumer 


By ANTHONY T. PUSCIZNA 


I. costumer whi tid a wel- 


come place in every home where there are 
children, For hard use, maple or birch 
are especially suitable, but almost any 
‘wood! will serve, Prepare the stock for the 
shaft 114 by 1¥s by $0 in, and hand dress 
of, better still, plane it on a small 

to’ the proper taper, Cut two pieces for 
the base 1 by 145 in, by 14 in. and make 
‘cross lap joint; also chamfer the edge 
either by hand or on a shaper. if avail- 
able. Then glue the two parts of the base 
together and clean them up when the glue 
has set. 

The cut-outs of the puppies are used 
as braces. Copy the design on a piece of 
‘cardboard 6 by 6 in, after dividing it into 
cin, squares, and cut around the out- 
fine with scissors. Trace the cardboard 
outline of the four puppies on a4 in, 
thick board. Cut the wood with a coping 
saw or on a power scroll saw, keeping 


slightly outside the lines; 
+e 


then file to the lines, and 
sandpaper all parts with 
Nos. 1, 14, and 0 sand= 
paper. 


i 
ot 
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Prepare dowels 3/16 by 14 in. and 
bore holes in the shaft and braces as 
dicated. Be careful that each brace and 
corresponding side of shaft are marked 
in the order in which they are to go to- 
xether, and number all the parts. 


Drill a hole in the bottom end of the | 


shaft sity smaller than the 2 by #4 in 
lag screw which is to hold shaft 
together. Drill two holes for 134 


feet of the hase and in 
the bottom edge of each 
puppy. Glue and screw the 
shait and two braces to- 
gether at one time and 
allow the glue to set. Then 
fasten the other two 
thraces in place, taking care 
to keep them square with 
the shaft. 

If the costumer is to be 
‘enameled or lacquered, ap- 
ply one thin coat of white 
shellac, rub gently with 
No. 0 Sandpaper, then ap- 
ply the colors as indicated, 
Of course, other colors 
may be chosen to suit in- 
dividual taste. Four coat 
‘and hat hooks are finally 
‘added in the positions in. 
dicated on the drawings. 


oe | 


Extra-moist lather 
breaks all records 


for easy shaves 
»+.soaks beard soft—soothes skin 


HAVERS . .« Fore! Hors a new, exti- 

‘ois lahee that soothes the skin-Belps 
fat your raor arokes down to par—and 
brea all records for cool, cleat, snappy 
shave. 

Soaks up water 
like a sun-baked green 

Ie’s next to impossible to get a. shave 
vee igh ty gud en Bur 
Lifebuoy Shaving Cream brushes up double- 
‘qc coa big, ich, thirty lather hat soak 
Spwaterlikes dricdour green and bali 


52% more moisture 
Laboratory tets show that Lifebuoy lather 
will ben kts more peer. — ps 
tary lathe, Ie stays moose from beginning. 
to end ofthe save, Iedcenches your whis: 
Keo~soaks them sof and limp, Your 
razor cuts through them with smooth, even 
ftrokis and never sign of slice or pall 

“The next time you shave, lather up wich 
Lifebuoy. Sechow smoothly the zor eset 
ies way hough yourlathersaked whiskers 
cutting them close and clan, Feel how 
cool, soothed and refreshed it leaves your 
face—free from all the irritation and discom- 
fort dat follow an ordinary shave, 

Try this shaving treat 
Got tne big red eube of Lisbcy Shaving, 
Cream at your druggists today. Or write 
fora lee tal eube to Lever Broshers Co, 
Depe 9, Cambridge, Mans 


Laced Joints Give Wooden Boxes a Unique Appearance 
at /. 
AN anrisrre wooden wastebasket and aaah + 
an undsually novel nut box can be made 
‘vith very lite work as shown in the ac- 
Companying illustrations. | 
Out of a I-in, board eut a polygon of 
any desired number of sides to form the 
tase block of the wastebasket. Then cut 
panels to correspond from !4- or 3¢-in. 
Tard Dil holes at the top of each 
for the laces, and nail one of the panels 
to each aide'of the polygon, Finish the 
wood with stain, lacquer, or in any way 
Aleaired, A design can be painted 0 cach 


panel, if you wish, or decalcomania trans- 
fers applied. Then add the cotton laces, 
which may be dyed any color desired. 


‘The small covered box is made like the 
wastebasket, but the polygon in this case 
wve an even number of sides, The 
‘of triangular pieces all 
alike except in respect to length, Half of 
them are long enough to project over the 
side of the box, the others fit within the 
box, and the cover therefore cannot slide 
out’ of place. A small knob on the top 
holds the points of the pieces together and 
forms a handle.—Hunert Kinoen. 


ADHESIVE TAPE FASTENS PHOTO MASK PHOTO PRINTS ROLLED 
DOWN WITH PENCIL 


I AN emergency, a large marking pen- 
cil will serve as a substitute for a. pho- 
tographic roller for mounting prints, Place 
the print accurately. in position on the 
mount as illustrated in the accompanying 
photograph. Then 
lay the pencil 
across it at one 
‘end, rest the end 
of 4 ruler over 
the pencil, and 
roll the pencil 
over the print by 
sliding the ruler 
back and. forth 
ough pres: 
insure 
perfectly smooth 
ae contact —PETER 
Sieve eslacs cP Roceareion 


‘Tren is no danger that » photographic 
negative will accidentally. le iove 

of place when. printing’ picture 
mask i stuck sécurely to the gliss of the 
printing frame with 

trips of adhesive tape 
as shown in the accom- 
panying illustrations 
The negative is slipped 
through under one. end 
Narrow guides. of ad= 
inesive tape may also 
he stuck. along’ an ened 
and a side of the mask 
14 or 3/16 in, from 
ihe opening: then, pro- 
vided ‘the correct size paper | 
twsed, no trimming will be 
sary. Commercial masks 

© special red celluloid are i 
for this purpose—L.C. 


Two strive of adhesive tape a- 


copper 
ing a room indirectly 
pedient of removing 
screwing a 100- oF 200-w: 
socket to replace th 
When placed on a t 
wards the wall or se’ 
case, as shown in 
the larger illustra- 
GLASS BUBBLES SPARKLE tion at the right, 


IN GARDEN POOL and turned towards 
ihe ceiling, it will 
Interest is added to a garden pool or light the” whole 


indoor aquarium if a few bubbles are room without glare. 
floating about on the surface of the water. It furnishes ideal 
‘These bubbles are nothing more than illumination for 
bumed-out automobile head lamps and bridge players and 
dash lamps from which the bases have is infinitely better 
been removed. If the base is squeezed than a floor lamp, 
near the bulb end with a pair of pliers, as there is no re- 
the cement will usually crack. Then the flected glare from 
base should be twisted until the wires to the white cards— 
the filament break—Herseer Woorsty. J. K.Tunty. 
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DRESSER MADE FROM 
AN OLD BUREAU 


Y UTILIZING an old bureau, it is 
| © possible to construct a combination 
| desk and dresser with less than a quarter 
of the work required in building « new | 
desk. When the writing top is closed, the 
finished piece looks like a. three-drawer 
Colonial lowboy, but with the top open it 
is a comfortable and commodious. desk 
| with “generous provisions for writing 
| materials 
Often a chest of drawers suitable for 
i found among the 
if not, it is easy to 


obtain one at a secondhand furniture | 
store for two or three dollars, 


cut down, the desk 
a Remove the 
finish with 
sand the 
‘oughly wit 
Build on top frame with a ree- 
ipproximately 14 by 24 
firmly with wood screws 
1 small metal angles placed underneath, 
Then, to serve as the desk compartment, 
dimensions 


the same pening. For the 
tom of all board of pressed 
wood mi used. Fasten the box in 


place with countersunk wood screws 
driven down through the top. The sunken 
‘compartment thus formed occupies the 
space of the upper drawer. It may be | 
subdivide ‘red to accommodate | 
Paper, envelopes, and other writing mate- 
rials and. accessories, 


p drawer open- | 


se. Notice new 
support the Tid, 


How the transformation is 
top Teame and two a 
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SPECIALTY SMALL LOT LUMBER 
DELIVERED % YOUR DOOR ANYWHERE| 
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IT'S EASY TO MAKE BIG 
‘SPARE TIME MONEY 
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(© Thi veal ow a advertinment signs the approval ef POPULAR SCIENCE INSTITUTE OF STANDARDS. 


3£ Horisontal Motor Driven Com 
pleteras shown. Weight 340 Tne 192.238 
A Back Geared 
‘Screw Cutting Precision Lathe 


With ais wpiedle lees 
ergy thre 8 be 40 pocinele cbmc were 
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How oF TEX have you wanted to know about the won- 
derful discoveries in science that have so changed the world we 
live in... the secret of radium . . . the romance of the atom 


to Science. 


All that you probably will ever want to know about science 
is told in this one book that will fit in your pocket or grace 
fa library table, “The curiosity-satisfying facts about the world 
awe live in are made instantly available to you in simple question- 
and-answer form in THe Pocker Guwe 10 Sciexce, 


Your Name in Gold 
--on This Wonderful Book 


Tie PockET GUIDE, TO SCIENCE Is 
not for sale. It is offered to you a 
tne penny extra cost, with a'14 month 
Mubstription to POPULAR SCIENCE 
Monty. 

‘The Pocker Gute gives you all 
the information up to right now— 
Poputar Sctexce, Moxtaty will 
give you all the important, inter- 
esting and new discoveries of 
science. 

In every issue of Poputar 
Scursen Monty are a dozen or 
more important articles that ex- 
Jain and picture the most fascinat- 
ng ‘and Significant new develop- 
ments, discoveries, and undertak- 
ings in exploration, in engineering, 
in health, in electricity, 
in medicine, and 
every branch of science. 


A Few of the Hundreds of 


Questions Answered in the 
POCKET GUIDE TO SCIENCE 


Why toes state Intertre with rally mes 


Waa the safe 
What & he fnctba’ of the ver? 
i energy be destroyed” 
mse ot lw Ut ee 


Why die 
Cr re se 


ha the stars are ee of? 
Hebe bie ofthe earth aia? 


Wass male hee thom 


86 


‘And there are also, in every issue, 
a hundred or more articles describ 
ing the important new inventions in 
every branch of mechanical act 
ity—page after page filled with 
photographs and descriptions that 
show you how you can save money 
in the shop, around your car, 
your store, office an home. 

But all this is only part of the con- 
tents of one issue of the amazing 
Porciar Seeyer Moxtaty. It takes 
‘over 300 articles and pictures every 
onth to tell the readers of Porvtan 
Scmexce Mowtaty all that has bap- 
pened in the scientific, radio, mechani 
fal and automotive fields. 


Your Name in Gold 


We will stamp your name 
5 22-carat gold on the cover 

The Pocket GUimE 10 
Screce af no extra cost to 
ow if you use the coupon 
treloe immediately, 

You are. offered a 14 
‘oaths’ subscription to 
Porc.an. Sctexce 
Moxeritty (regular price if 

‘bought by the month 
would be $2.10) with 
Tite Pocket GUime 
1p Somer for 
$1.95, plus the few 
cen 7 
you are” already 
Subscriber to Porv- 
(aR SCIENCE 
Moxratty we will 
ive glad to extend 
Your subscription 
1 months if you 
accept this offer. 
Ta using the 
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ing in the front should be placed a piece 
‘of 34 in. thick wood to serve as a guide 
for the wooden slides which are pulled 
‘Out to support the lid when it is opened 
for writing. These slides move in and 
‘out in the old drawer runs. The space 
between the two guides is filled in with a 
board nailed in place down through the 


for the writing top, which is the original 
top of the bureau, To fit them, pull out 
the slides and lay’ the top in the writing 
position 1/16 in, back from the edge of 
the newly made top frame. Set the hinges 
in position and, holding them firmly. in 
place, draw a tine around them, With 


‘With Nid eloved the desk beco 
drawer Colonial lowboy of 


chisel and knife, carefully cut out recesses | 
for sinking the hinges flush with the sur- 
face of the wood so that the movable top 
‘will close down flat against the new rec+ 
tangular top frame. 

Be sure to place the hinges on the cor- 
rect de, a8 the front eds of the top 
usually is beveled, while the back edge is | 
unfinished. The latter should be planed 
smooth as it will be visible when the desk 


is open, 
‘After a final sanding, cover the counter. 
sunk screws with a ‘ready-mixed wood 
paste, and paint, Icquer. of stain and 
‘varnish the piece as desired, Place the old 
Grawer pulls back in position and also 
fasten a pair of them on the false front 
which was built in to replace the top 
drawer. Glue a strip of felt to the upper 
edge of each slide s0 that the top will not 
become scratched—Evenett Eaxtes, 


SIMPLE PURITY TEST 
FOR TURPENTINE 


HE presence of mineral oil in turpen- 

Tine can be detected by. mixing ani 
line of, obtainable at lange drag supply 
house wi an equ pat of the 

ine in question ‘Shake the two to- 
ether and then allow the resulting Tiqud 
fo stand for about five minster Tf the 
mixture remaine uniform throughout, the 
thmentine epue, bu we dnt 1) 
Esappear it sdicates thatthe turpentine 
Contains a certain amount of mineral ol, 
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Economical and Timesaving 


‘A SERVICE, t6 readers who find it 
dificult to obtain suitable materials 
for building high-grade furniture and 

models, the Popular Science Homecrait Guild 

hhas assembled the kits listed below 
“The numbered kits, which are also marked 

“ready to assemble,” contain the completely 

machined wooden parts, the necessary hard= 

ware, and the Guild 'inishes. ‘The other 

Kits, "identified by letters, contain the raw 

materials alone (without paints or finishes) 

‘and are for craftsmen who wish to do all the 

work themselves. -ANl kits are accompanied 

by" instructions or blueprints, "Because of 
heavy” shipping charges, the prices are SO 
cents higher west of the Misisippi River, 


No. 1. Colonial maple butterfly table 
with oval top 17 by 22 in, and 229% in 
Tigh, ‘Ready’ to assemble $690, 


‘No, 2. Solid mahogany tray-top table 23 


in, high with a 15 in, diameter top, Ready 
to assemble... 3.00 
No. 3: Tilt-top collee table in selected 


maple with top T9'by 28 in, and 21 in. hish 
Ready to anemble, nas 
0. SA. The sae aie in wild mae 
hogan. Ready to atsemble ais 
Gold mahogany book trough 22/4 


all, Ready to assemble 

“A. Whaling. ship tiodel Wanderer. “All 
the raw. materials—wood, sheet ‘brass, and 
copper, five sizes of wire, four sizes of fishing 
fine, fine chain, celluloid, and everything but 
the paints, together with Blueprints Nos. 1S1, 
182, 185, and 154 690 

‘B.. Folding mudi stand in selected sugar 
pine, 1 in, wide, 19 in, long and 38 in, high 
when open, All the necessary wood cut to 


KITS NOS. 3 AND3A 


Construction 


KITS 


for your home workshop 


£x 
w 


MM 


KIT No. 1 


KIT NO. 2 


xiTs B AND C 


approximate sizes but not machined in any 
Way, together with the screws 290 
€. “Muffin stand in birch (can be finished 
wale, of mahogany’). 290 


Homecrals Guild 
Yon Wt ¥. 


Mota, $5 
Ail pce are 30 gn 
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GROWING, BIGCEST: MONEY-MAK- 
ING GAME ON EARTH 


Jobs Leading to Salaries 
of $50 a Week and Up 


We don't toch books, We tench 
Pet’ 


ra telah dite dra, tt 
Bathe Gronstnd aaa eae 
Services Serer a eened 
training in 10 weeks, pias 


TELEVISION 


Is Now Here! 


‘And TELEVISION fs already, bere! Soon 
‘here be demand for TELEVISION BX- 


Talking Pictures 


A Big Field 
‘Talking Picture, and Pubile AGdroa Sym 
fone ter golden tien “tthe 
‘Trained Radi Man. earn at COYNE, 
feu! ‘Tang ‘sed ‘Sound Bepro> 
‘Section eauipwents 


‘You met Free Bmplorment Service for Lite, 
‘Aza Tf yourneed ‘part-time wort while at 
shel ety a al 


chaneetomake 
up toSa0aday den } 


const inpeoetat ie 
CHOPPING BOWL forms base of this 


Ship Model Plaque 


ists" oil color, This 


ENGINEERING 


ERE is something new in shipy coat of dark blue 
will form the base c 


5 mode noel insur for thea 
ond ARCHITECTURE Your fverte sip saline mars "Alhou any" ype. of ship cin be 
Reyer istic setting of sea and sky, mounted in this way, a 
Se ay and outed ta Ilene cline i in 
ae sa eg can be placed on the man- ull sail is probably the 
ental ek arece OO | ior bane on the wall post decane The 


is whittled from a block of 
soft wood. Cut the top of 
the bull out, to form the 
bulwarks and glue bits of 
shaped wood to the deck 
to represent the deck 
houses, lifeboats, and other 
deck fittings, 8 

bull is to be emb 
the putty sea it is not nec- 
essary to fashion the com- 
plete hull; a depth of 14 
in, below’ the water line 
it, Paint and 
1¢ hull carefully, 
clipper ship, black 


= 


001-8 watae hese MOINEERING COLKESS. coy. mee. Hicing small, this unique 
scenic model is easy 10 
STUDY AT HOME | build. A. slurp penknife 


SESP | anda hammer are the only 
5 aed tools required. The plaque 
i iMlustrated is’ the handi- 
meoseo orn work of a veteran model 
maker, Charles V. Nielsen, 

of Hasbrouck Heights, 
‘The spherical surface 


which forms the cyclo- 
rama for sea and sky is a 
12 of 13 in, diameter 
wooden chopping bowl 
These are obtainable at 
hardware and house fur- 
nishing stores. First, sand- 


varnish 
For 


ison ce woonen PLACED, SET PLAQUE AT 
sme RAERRARAREAY ores 


HARDENS ) (f- 
>) 


CANVAS FASTENING: ENDS OF 
ROPE UNDER ONE FASTENING. 


[A foundation for the putty i made a8 shown ie the fest sketch. The bowl is set a5 in the | f 


SECRET SERVICE Boog 


pata tas 
are 


Sell Before Patenting 
Now safe and practical. Saves 
time, expense. Information free. 
Chartered Institute of American Inventors 


6 Barrister Building, Wanhineton, D.C. 


Sicond drawing wotil the putty ix hardy then whe Tope ix fantened on a in the third view 
- = al 


as POPULAR SCIENCE MONTHLY 


‘made in one piece, small steps being cut 
to simulate the joints between the low. 


‘ermast, topmast, and topgallant mast. The 
masts are glued in holes in the deck. The | 
yards and boom are nicely rounded sticks, 
tapering toward the ends. Black and white 
silk thread is used for the rigging, and 
window shade material or heavy paper for | 
the sails, 

Before placing the putty sea, drive half 
a dozen. brads into the inside of the 
wooden bowl where the sea is to be so | 
that their heads are lower than the plane | 
‘of the bowl rim. Wind wire around these 
brads, looping it from one to the other, 
to form a retnforced base for the putty 
‘The sea material is made by mixing col 
ored pigments—green and  lampblack— 
with ordinary putty, Mix enough of the 
Pigments C0 obkain the right tint and to 
bring the putty to a stiff consistency 
Place the putty bit by bit, working it in 
between the wires and nails, At the upper 
edge of the putty sea, shape an_almost 
square shelf (o accommodate the model 

‘When the putty has been built up flush 
with the rim of the bowl, the surface ean 
be marked with the fingers and a knife 
‘blade or a pencil point to represent waves. 
After the model has been pushed into 


place, the putty should be pressed up 
tight against the sides of the bull 
While allowing the putty to. harden, 


place the bow! at an angle so that there 
will be no tendency for the putty to slip 
bowl, When hard, the putty is 

‘and the tips of the modeled 


‘are touched with a bit of white to 
wilate whitecaps. ‘The sky can be 
touched up with white to represent clouds 
and if desired, a coast line may be paint= 
ced along the horizon. If much painting is 
to be done to the sky, it will be well to 
complete it before the model is set up, 
To enhance the nautical effect of the 


plague, a length of rope can be attached 
‘around the rim as shown, The rope and 
rim of the bowl are painted white and the 
rope fastenings, whic d 
Tf the plaque is to be wall, 
sand a length of picture 
wire must be added to the back. To sup- 
port it on the mantel, a suitable wire easel 
can be arranged on the back 


NEW WAY OF RETINNING 
A SOLDERING IRON 


Wrtex a hot or overheated soldering 
iron needs to be retinned and time eannot 
be spared to wait for it to cool for filing 
down or grinding the tip and for retinning 
in the usual manner, try this procedure 
Choose an old, coarse file and rub one cut- 
ting face generously with soldering paste 
or flux. Then take bar or wire solder and 
rub vigorously over the paste until the 
file grooves are wel filled with the solder. 
‘The paste will prevent any small particles 
of solder from falling off. File the hot | 
soldering iron tip with the face of the file | 
s0 treated, and a wellstinned tip will be 

the result. The reason this method is s0 
successful is that solder and paste are both 
applied at the very point of contact ofthe 
file with the copper and at the same in- 
stant the old scale is being removed. Even 
on the hottést tips, the solder and paste 
will act before the new surface has had 
time to oxidize —L, N, Goooatax. 
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‘The Questions 

1. Whowasthe mother 
wr Solomoa? 

2.Ts the whale a ash? 


‘2. What fe the Iterat 


Wiat fc the Mert | Answer the questions first, then consult the answers be- 
ag : 


uur score is. These questions are typleal 
jsands which are answered in the most useful 
reference works 


WEBSTER’S 
COLLEGIATE 


A Merriam-Webster 


lectus i is tase upon 


5, Who was Iris? 
6. What isa eat 


When wae Pom 
7. eatoyedd 


10, What Is an aplary? 


The Answers 
1. Batra 
2Nottisa 


at ate. 
aah ony" 


Get the Best—At All 


‘ThinsPaper Eons Cth $3.05 Fabibad, #3 


Superior, Huron 
«Seen 


oat reek mt 
egy sig 2emmactaat Co, 


New York = Psbiihst 
Electrical 


Auk for free booklet Sehool 
40 West 17th St., N. ¥. C. 


High School Course 
in 2 Years 


sansa 


SENT FREE Se Ovtgntion to Buy 
Passer 


WANT A STEADY JOB? 


Railway Postal Clerks $158 to $225 a Month 
MAIL COUPON BEFORE YOU LOSE IT 


FRANKLIN INSTITUTE, Dept. W273, 
Rochester, N.Y. 
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Keep Your Copies of 
“POPULAR SCIENCE” 


In This Beautiful New Binder 


“There isso much useful information in Popular | 
Sclence Monthly that many renders have asked 
tpl the with binder In which ey 
‘Gin kev perminnent file 

"ro meet his demand we have had designed a 
eautful binder, "Bound. im. deeply embowed 
‘Arterat (looks lke leather—tasts forever) wth 
‘he mame ‘ofthe magazine and. cameo. deslen 

imu In" 24. Karat Gold. on the cover. This 

will securely ‘hold 6 copies of Popular 

Sdlence Monthly. 


"There 6 nothing 10 et out of onter—no 
fet lots This 


Only $2.00-Postage Prepaid 
ought in a store this bioder would cost you 
$2100 or more. cause we are having them 
inode in quantity: for owe feaders we can maki 
$row the apeetal price of $2.00 incfuding all del 


Shah, ot Foun Avo, 


CURIOUS PEDESTAL SUPPORTS STAND 


(Continued from pase 


with six countersunk screws from bel 
‘Some form of water or acid. stain is 
recommended in finishing as it brings out 
the grain more clearly than ol sain 
This may be purchased already made up 
or in. powder’ form. ‘The so-called com- 
mercial “Early American stain ranges 
from light tan to a reddish brown, accord- 
ing to the maker, and should be tried out 
fon a spare piece of maple to sce if it is 
the shade desited. Its ap- 
plication. will rise the 
derably 
saniding: to 
smooth surface 
this inal sand 
may be done bel 
ing if the surface of 1 
sponged with clear water 
After the wood is. dr 
rub off the raised fi 
with fine san No. 


however 


5 ltow reer] 2 | Ui" Stocx. 
MATERIAL~AUL MALE) —~ 
( _ 


HIGH FEET PART @(2 wegD) 


4) 


When the desired stain color has been 
obtained and a smooth surface produced, 
a sealing coat of thin shellac may be 
sprayed or brushed on. Then two coats 
of rubbing varnish, the last coat dulled 
with pumice and oil, will give a durable 
finish, which is essential if the pedestal 
is to be used for plants. 

Another way of producing a beautiful, 
deep tone on the wood is to apply four | 


fat in aivided te 


in. ‘Below’ 
the top, the 
tnd detail 
citved teat 


coats of shellac, leveled off with very fine 
sandpaper between coats and the last coat 
rubbed with pumice and oil 


OILING OUTBOARD MOTOR 


As ox. of the outboard pioneers in 
Seattle, Wash., T have had about every 
make of motor and find that the salt water 
‘of our inland sea plays havoc. with them 
unless every inch is thoroughly’ oiled, T 
used fo spend a lot of time going over the 
motors with an oily rag, but now T use 
a fifteen-cent garden spray gun filled with 
Tight motor oil, After running the engine 
in the fresh water tank a while, T spray 
the whole engine in a few seconds. I have 
never had the slightest trouble with 
“frazen” nuts oF bolts since T thought of | 
this method —L, ALLEN. 


Wey large quantities of liquids have 
to he filtered, it is possible to save time 
by spacing four wood applicators (sticks 
about 8 in. long which can be oblait 
from the drug store) between the filtering 
paper and the funnel —K. M, 
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YOU TAKE A PHOTO 
(Continued from page 69) 


formation. A scene that ordinarily would not 
produce a'photograph worth a passing glance 
Yecomes quite appealing to the eye when 
clouds are’ added, 

“The leftchand picture at the bottom of 
page 69 shows a scene nobody would bother 
to look at twice. The right-hand photograph 
is exactly the same view taken with a yellow 
filter in front of the lens on a day when there 
were plenty of clouds in the sky 

Tn many cases, especial veling, 
you must either snap a picture of the scene 
then yu have the opportunity or ee Past up 


Powable todo sor go alter pictures of this type 
‘that i most long-range outdoor scenes— 
are some clouds, Note also that 
the cloud formation is constantly changing, 
land it usually pays to wait, if the clouds a 
‘ot well arranged when you frst arrive at the 
Scene, till the formation is more striking 
“Although to the casual glance clouds seem 
to move slowly, you will rarely have to wait 
‘more than a quarter hour or so for the effect 
you want,” The 
photoerankle pun 
like variety floating against a clea, blue sky. 
‘Two types of yellow filters are’ available 
ne, the so-called “sky-filter,” is made with 
the ‘yellow color extending ‘only part way 
across the circle of glass, Its placed over the 
Tens with the yellow side uppermost, The fea 
{is to have the yellow portion absorb more 
‘of the light from the sky than from the fore= 
feround and. there ter the cloud elfect 
‘without unduly prolonging the total exposure 
‘The plain yellow filters come in three 
sgrades; light, medium, ny. yellow 
filter makes a longer exposure necessary. The 
amount of increase depends on the type of 
fi 


the medium filter from three t 
the dark filter from five to ten 

serulive panchromatic or the new pa 
panchromatic fim require only twice the ex- 
posure when using the average dark yellow 
filter 


Another, photographic article ‘will appear 
next month, Any questions you may sith £0 
‘ask about photographic problems should be 
addressed to Mr. Rotter in care of this maga 
Fine, Inclore a self-addressed, stamped. en 
elope for his reply. 


Photo Contest 


AWARDS 


The $10 prize for the best photo- 
raph. entered inoue. twelfth, photo- 
i 3, 


p. 112), 


ihrlngs 
burlingame, 
‘The following won honorable mention 
in tne same’ contest: Harrison Biche 
Ve fe Cael 
ca ig ct 
hart Tnsnen Oaklend, 
Lb Moorhead, Sandy § 


: Parker, Hartford, Conn. 
Radin, Brooklyn, N.Y: 

Reha "Nemon Kans. 
Smith, Atlanta, Gi 

Oxford, Ohio; 
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SHUT ONE EYE BEFORE 


YOUR 


PATENT ivcas 


Small Ideas May Have Large ‘This ay sal 
Commercial Possibilities Book shou how 


1 you eve 
that al your time 
happens thar ster invent 


eat. Omer You may nd 
Then ity Beene Ht tes 
‘se woking on te same Sea IF 
| XGU'TAWE ANDRA, ‘TAKE Sters 70 Ger A FATENT 
you in simple, plain lanewace Jest what you must do, how you 


owever, itis | 


Clarence A. O’Brien 
Registered Patent Attorney 


WASHINGTON, D.C. 


PATENT: 'S SECURED 


Eitede Payers nese 
MILLER @ MILLER, Patent Attorn 
fot an ch AO 


RANDOLPH 


‘Washington, D.C. 


PATENTS—TRADE MARKS 


ads a x 


Information and Booklet Free 
LANCASTER, ALLWINE & ROMMEL 


SPARE TIME TRAINING ‘Het fps you 


Uisser eppectsiie, beat hard times 
comballding program enables you to take bieuedt 
‘Sines st apron Greece isoutteyearfa 

ep aad tas whe 


"ue 


the ineficent™ tat eer unosoal advantages 
if mane The rene demande of exmploysre t= 
sty" Ts te ast tobe et. 
hin Aral when promt 
iced recognise, 


‘Simply mark on he coupon the field inwhich youre 
aod rend interested and we wll wend you complete aformattons 


LA SALLE EXTENSION UNIVERSITY, DEPT. 983-R, CHICAGO 
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an 
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RADIO-ELECTRICITY 


TELEVISION-TALKING PICTURES 
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ier ia ta: ne 
ce bee You sat 3 ts 


ie 
j ee 
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harrier pee 
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Taare 
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Greck tramp; Ister, that of a Spanish orance 
oat. In each case, divers went down 
and satisied themselves that the wreck was 
not the Egypt. As in the previous year, 3 
lon spell of storms in July halted opera 


ODE,gy; tomanl the end of Aucus, the 
tisha returned to a spot the salvagers 
hhad picked as the most likely In. which to 
find the Egypt. Five buoys, anchored to one 
ton weights, had been laid in an even line 
to mark it. Reaching the place in the after- 
noon, Chief Salvage Oficer Gianni found 
the most easterly of the buoys was one 
He was about to give orders to replace ft, 
when he spotted it half a mile away, 

Ranging the Artigio alongside the wan- 
dering buoy, Glanol made a tackle fast to 
it and signaiel for the winch to start pull- 
ing, The baoy rose ten feet above the water 
fand stuck. Is taut steel wire was fast to 
Something on the bottom. Finally, the ob: 
Stace gave way. With the tangled mooring 
‘wire and the one-ton weight, a long, 
frm of rusty steel came to’ the si 
was a davit, a small curved crane used for 
roping ancho 

Gianni and his assistants, rushed below, 

‘trembling hands unfolded the Egypt's 

plans, scaled off the’ davit's meas 
‘They’ fitted to a fraction of a 
wreck must be the Bey 
‘The next morning, Aurust 20, Chiet Diver 
Bargellini, in the eye, went over the side. 


Cie the egy Dani etre, 
Sela the artigo ‘end of the tlpone wie: 
tn the dim ht 10 fetes Baring 
for fall hour, Hwpected the weve de 
scribe ity feature by eatrey deal by de 


nt finally told him, “It's 


yp.” 
From then on, a man, in the bottle, was 
constantly on the bottom, directing, by" tee 
Phone, operations by winch, boom, and 
fable, of enormous grappling irons, and the 
placement of a high-explosive charze that 
{ore the roof off the captain's cabin, Tn it 
stood a safe that must contain the key" 
the steel strong-room in which the trexsure 
was stored. 

“By means of powerful sciswors grabs, the 
safe was raised. Triumphantly, the Ariiglio 
Meamed into Brest harbor, There the rusty 
iafe was opened. It contained papers, map, 
charts, but no keys 

Gianni then decided to cut out the ballon 
room—a narrow chamber twenty-five feet 
fone, eight fect wide, and nine feet high— 
and lift it bodily to the surface. 

Delighted with this daring scheme, the 
divers set to work. They had blown off the 
eck houses and part of the boat deck above 
the treasure room with bombs, when, by 
the end of September, autumn ales drove 
them to port 


N OCTOBER, the Artiglio was sent to re- 

move the wreck of the steamer Florence 
which, sunk in war-time with a load of 
munitions between Quiberoa, on the French 
coast, and Belle Tle, endangered navigation 
im the Bay of Biscay 

Her divers set three mines in the wreck's 
hold. When the munitions cargo exploded, 
| the “Artigtio was blown to bits. Gianni, 

Bargellin, and twelve other men were killed. 
The Sorima then dispatched another 
the Rafio, to the scene to fini the job, 
In the course of lowering an eizhteen-ton 
block of concrete, the Raffa was overturned 
‘with the loss of une more man. 

“These tradedics failed to kill Commander 


| TAKE MILLIONS FROM SEA 


Quactns determination to rise the Ey’ 
Sd Tn May of st yea fed ofthe 
intigio Hin which the srviving. exer 
diver, enforced sailed for tay. Bad 
treater etn the moment they sere. T 
took them thre days to leete the Say 
though Giana hat matkel the wrecks pst 
tion wth bump 

Hemet” ty resumed Mating, For 
weeks, months, they "kept up a constant 
Bombirdment. "The wel dafs wher they 
fred a many as Bity bombrncary bal 2 
tom of high exploves—at the devel Eaypt 
They" smashed masive plang wrench 
ead ated dek-beamss By July ty hed 
torn of two of the decks Te ant agi 
dorms, drove’ them ‘off’ but one day 
November they Hew the thin deck into 
irazments' and’ the Bullon room Iy bare, 

"That might, ale freed the Arie Th 
to rum to exver. With the trensite, prac 
Sally the gay the salvage: tthe 
{hme had to bow tothe elements "They 
opped operations for the winter 


TS APRIE of this year they were back 0 
the job. “They found the continuous blast 
ing of last fall had damaged the stronz- | 
oom to such an extent that It was impor 
sible to carry out Giann!’s plan to. raise it 
in its entirety. They deekded to” Hit the 
treasure with Eras 
Once more, they battled spring storms 
nd tides. Hut on June 10, they reaped the 
Gist fruits of three years’ labor whien, they 
brought up bundles ‘of water-soaked. bank 
notes to a face value of about. $14000,000, 
in London for one of the native 
India, The issue had been cane 
celled, but the’ salvasers knew they were 
fon the treasure’s track at. last 
‘Twelve day’ later, the first golden ingots 
from one’ of the grabs on the 
Artipho’s deck 
‘That day, @ milion in gold bullion and 
coin was raised, and. more than that be= 
tween six and ight o'dock the next. morn 
ing. After that, each shot of the grab yielded 
treasure of an average value. of 'S18000— 
and. there. were about six shots an. hour! 
‘he, salvaser wil bene handsomely 
from their pettstent. work, They Undertoo 


the job on the "no cure, no pay” basis; 
that is, they were not to proft at all in 
case of failure, but to receive fifty-seven 


percent of all they retrieved, However, there 
are complications. A French fisheries) com 
pany, one of whose ships took part in. an 
arly’ attempt to locate the Zgypt, has hid 
chim to part of the treasure, Meanwhile, 
the first milion in old was safely locked up 
in the vaults of & London bank, 


HE biggest haul ever made in under- 

sea salvare was the recovery of $35,000, 
(000 in gold trom the Laurenticy sunk off the 
Trish coast by a German submarine ia 1917, 
‘The Liurentic, however, sank in only ninety 
fect of water. 

"The Sorima’s Italian divers made their 
first appearance in the AUantic in the sum- 
mer of 1028, when they attempted tore 
{seve $500,000 worth of diamonds and sev 
feral tons of ivory tusks from the wreck of 
the #lizabethville, a Belsian steamer torpe- 
doed by a German submarine near Belle Me 
in’ 1017, “The diamonds never were found, 
but_some of the ivory was salvaged 

“The following summer, they turned their 
attention to the Egypt, the recovery of 
‘howe treasure at a depth 
Sure to go down in marine 
most spectacular feat in oce 
complished in our days, 
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Accounts 


INVENTIONS WANTED 


Patented or unpatented. If you 
have idea for sale, write 
HARTLEY'S Inc., Box 928-D, 


Bangor, Maine. 


INVENTORS 


UNPATENTED IDEAS 
CAN BE SOLD 
; 


ADAM FISHER MFG. CO. 
Enright Louis, 


“STATE COLLEGE 
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HOW TO KEEP YOUR 
CAR LOOKING NEW 
(Continued from pase $6) 


you need the 
“By Ge 

explains why the right front mudguard on 

every car T've owned always gets. shabby 


looking before the rest of the car. There's a 

window in my 

that mudguard” 
“Put a black shade over it,” Gus advised. 

“Now to get back to this outdoor storage 

problem: Instead of washing your car every 

few days, give it one thorough wash and then 


polish it with wax type auto polish. The wax 
forms a tive coating over the lac 
‘quer ane extent saves it from the sun, 


Ako it make the body easy to clean because 

dust doesn't stick to the wax and a gentle 
With a rag every few da 

it looking fine. Of course you 

the wax to lst foreve 

treatment before ie beg 


SF THE car is going to be outdoors all the 

time, t's a good idea to go over the bright 
work and the running gear with a slightly 
oily rag every so often. That's not so easy 
for the brake rods a 


pe once in a 

2 bit of gun grease. That will protect 

them for a longtime although it will pick up 
plenty of du 
“What do. 


Kerosene on a rag with 
Gus advised, “and get at 
as possible, the same day ‘you pick up the 


tar If you can. If you let it set for a week or | 


two it's much harder to remove, Don't scrape 
off the underside of the mudguards, either 
Tt vou do, You are sure to scratch the enamel 
and in time rust will eat holes through the 
sheet steel” 

“So. that's it, eh,” Whitey commented. 
And would that keep a car in good shape 


Gus grunted, “if you ever 
to keep a car looking Tike 
fnew when you Keep it outdoors within a few 
hundred feet of salt water, then believe me, 
old-timer, Til take off my hat to you!” 


ROADS BUILT OF GLASS 
FOR AUTO TRAFFIC 
Roans of glass are being built for motor 
afc in Czechoslovakia. ‘Two experimental 
etches of hichway, constructed by spread 
a mixture of lv 


fon a damp concrete bave and then saturating 
it'with water glass, have been under test for 
several months, ‘The 10 show 
the new type of road 
Ing ‘wear and pressure. In addition, the plas 
and ‘concrete mixture sete so rapidly’ that i 
‘eported a highway can be opened to heavy 
afc within two or three days after it is 
ad. 


HIGH SCHOOL STUDENTS 
GET AVIATION COURSE 


Scuoo.noys now get their aviation training 
arly in Chicago, ‘The honor of being the 
first junior high school in the United States 
to offer its studente a complete course in 
aeronautics, including fight theory, con- 
Struction technique, and motor mechanics, 
fs claimed by the AR. Sabin Junior Hish 
School of Chicago. Ite equipment includes 


fan Army training biplane of the modern type, 
Airplane engines, compasses, altimeters, and 

ther equipment furnished by the U. S. Army 
ie Corps. 


age at home right opposite | 
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vi Sst te ih 


i or INVENTION BLANK fl man 
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FAVORITE 
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particular taste 
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LEARN AT Home 
oe 
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| that will produce a proper balance is 
| delicate and dificult job. In fact 2 poorly 

‘desizned two-speaker Job may be distinctly 
inferior to a correctly designed single-speaker 
receiver. The Popular Science Institute can 


help you avoid radio receivers that are below 
par because of poor speaker or circuit desi, 

In the past, tremendous volume could only. 
be obtained by" using expensive tubes Such 


new type 46 power tube, the latest sets will 

ive you more volume 

Yet the tone quality will 
The basic theory’ of “pus 


ferent from the old push 
new push-push circuit fook: 

Checking over the new circuit, lower 
left of page $3, you will see that virtually 
the only important differences are in the 
type of translormer used te couple the frst 
auillo stage to the push-push output staze 
And in the biasing of the tspe 40 tubes 

‘in the old. push-pull cigcut, upper right, 
the power tulkes were voltage’ operated “de 
vices. In other words, they produced signals 
[In accordance with the changes in the voltage 
applied to their grids by the secondary ot 
the input. push-pull transformer. The flow 


of plate current through biasing resistance 
evel 
teept 


' relatively high C voltage which 
ve control grid stronely negative with 
‘aathode. ‘The circuit 


plate voltage with the resulting increased 
Bow of plate current immediately resulted in 
an increwed C bias 


the first method 
‘uch information. ‘The 
rayard hen strikingly 
id calls. She uses one 
fe strayed. Ane 
other serves as warning, while a thied tells 
the chicks that food has been. found: 

Tart of the bird language is universal; that 
{sto say, a few of the ealls are understood not 
Only by members of one particular bied family 
that by all birds, This is true especially of 
danger signals. In one of his first tests near 
Ithaca, Brand wsed a stulled ov, which he 
placed'in a woodland clearing as a' decoy. He 
{imitated the ery of a wounded yours bird, 
Immediately, flocks of chickadees, tree spat 
rows, and other song birds rushed to the scene 
in mass formation. The moment they aay the 
‘dummy ov, they few toward it and viciously 
pecked away at the intruder, soundine their 
alls of combat. ‘These, rand ‘oted, were 
Virtually identical rezaniless of species 

‘One of the many dificalties in bird sone 
recording, is the amazing talent of some 
‘arleties for imitating the songs of others. The 
mocking bird, of course, heads the list of 
‘mimics, but it has close rivals in the brown 
thrasher, several types. of starlings, aml a 
number of European birds 

Extrancous sounde—cunnine water, the 
wind im the trees, the rustle of dead Ieaves, 
the droning of am airplane, and the purring of 
automobile engines, have ruined ‘many. of 
Brand's records. No wander that, of the 17.000, 
feet of film taken, 4000 feet were worthless 

“But the balance includes the clearly distin- 
szuishable songs of the pied-billed grebe, whip 
poor-will, northern Bicker, alder Aycatcher, 
‘rood pewee, black-capped’chickadee, white 
breasted nuthateh, howe wren, robia, wood 


NEW RADIO SETS HIT HIGH MARK 
(Continued from pase 53) 


In a circuit of this type, the signal voltage 
impresed on the grids has the effet of making 
them momentarily more or less negative, The 
steadily’ flowing’ plate current is. therefore 
affected in the same manner. 

Ta the new pushapush circuit, there is na 
biasing resistante, The double grid fs oper- 
ated virtually at zero potential, yet because 
of its construction, the steady Mow of plate 
current i only afew millamperes, 

It is obvious that any change in the grid 
voltae tending to reduce the flow of plate 
current would have virtually” no. effect,” On 


the other hand, a change of the grid to a 
sitive voltage, during that hall of the 
electrical ‘tone wave cycle, would. greatly 
increase the plate current. tow 

ees is 


In the ordinary push-pull ci 
Input transformer isa voltage operated. de- 
vee. ‘Only a 

ually Bows in the secondary winding, In 
the push-push arrangement there Isa dente 
low of current during the half of the «ycle 
when the tube is operating. "To handle this 
Situation, the input transtormer Is made sep= 
‘iowa instead of step-up, 

"This change in the input push-push trans 
former explains ‘why the extra audio. stay 
is edd in the push-push Nook-up. Tt makes 
Up Tor the voltage ‘necessarily lost inthe 
Stepedown. arrangement. Furthermore, the 
{ype 46-tube fs used fn this extra stage,” The 
hinge in the connection of the extra grid 
converts it to a ataight power tube, tt 

ower handling ability is nee Uo operate 
{he input psh-push tenns former, 


SNARE NOTES OF WILD BIRDS 


hermit, thrush, olive-backed thrush 
veery, yellow throated’ vireo, red-eyed vireo, 
yellow searbler, magnolia warbler, chestat- 
‘ovenbird,” northern Water 
‘scarlet 
Tanager, indiso bunting, Savannah sparrow, 
Henslow sparrow, vesper sparrow, chipping 
sparrow, Reld sparrow, white-throated pate 
row, song sparrow—forty-oe fn all 
The realistic effect of the” phonograph 
made from these sound ‘ls, espe- 
‘ally, when heard in the open, is astonishing, 
Not long azo, a professor of the Cornell bird 
department and his wife spent a week-end at 


‘woodland cabin near Iuhaea, One mor 
ning, they beard the melodious notes of a 
‘Ssood thrash and tried to locate the sn 


They were amazed when the “sound trail? 
led to the neighboring cottare of Brand, who 
was playing a record on his porch, 

Jn his sonz hunts, Brand uses & condenser 
iierophone such as employed in radio broad 
‘Gusting and talkie studios, 250 feet of weather- 
proof cable, a sound cunera and amplifying 
Apparatus similar to those used by the news 
talkie men but modified for his purpose, and 
machine to “play back” his sound fim after 
development. The apparatus is housed in a 
Specially built truck 

‘Brand and his assistant now are working to 

perfect a special parabolic disk of papier- 
Iiché to serve as a sound reflector in taking 
bird talkies, Built around the microphone, the 
disk, measuring three feet in diameter ‘and 
chaped like a huge automobile headlight, will, 
provide a large surface for the reception of 
Sound, permitting the successful operation of 
the amplifying equipment at greater distance 
from the song perches than is now possible 
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STRICT SCHOOL FOR WAR BIRDS 
(Continued jrom pase 


When Charles A. Lindherzh enrolled as a 
cadet at Brooks Field, the forerunner of Ran- 
fdolph, he arrived in 's moth-eaten Canadian 
“Jenny” biplane with part of the fabric gone 
from one wing. He had ridden it down from 
‘Missourl instead of coming by train. Accord- 
ing to the story, the commanding oficer took 
‘one look at the dilapidated crate and ordered 
him to get it off the field 

‘Lindbergh had $25 hours in the air when he 
applied for Army training. In one recent class, 
four men who held transport licenses failed to 
make the grade and were "washed out” before 
the end of the course. The fifty hard-boiled, 
‘efficent instructors at Randolph have learned 
thata man may make a crack commercial pilot 
and fail asan Army flyer. 

‘The eight months! work at Randolph Field 
{s divided into two stages of four months each. 
During the first period, students Ay sturd 
relatively slow training ships; during the sec: 
fond, faster machines, Less than fifty percent 
‘of the men who start in at Randolph survive 
the two stages and finish at Kelly Field, the 
tadvanced school a few smiley distant where 
Lindbergh and other noted pilots received their 
oveted wing" the emblem of am Air Corps 

yer. 


ROM five Aas, reveile onward, the exciting 
days are packed with activity forthe rookie 
airmen, Clad in mechanics overalls inst 
thelr distinctive lisht blue uniforms, the 
iar down an rence enc 
chine gung, swing compasses, allzn propel 
ick, parachutes i irae ‘Alter being 
valving chair they peer at the 
Shakin ae SOchce Bon leary ott 
instruments rather than’ body. sensations in 
blind fying, Perched on platforms above an 
immense roiling map, they practice dropping 
{imaginary bombs und spotting hidden troops 
In addition, there are coures inthe theory of 
fight, meteorology navigation, photograph 
fndseenty burs of baer pate ea 
nid, 

“Actual lying usually begins the later part 
the fet week, the cadets being divided in 
roupr of five with an instructor over each 

3, Flying i one tn the morning Froand 
Schou! work fa the afternoon, Soon alee day~ 
High, the ni fled. with the roar of more 
han'a hunded motors a5 the orange-winged 
fleet takes to. the sky. Two hundred. and 
feventy-five planes. are bowed inthe great 
tangas with thelr striking black-and-chrone- 

ellow checkerboard roots. During Ayia 
ur the aighborhood me San Anon 
probably more thickly populated with areraft 
Utan any other sine space tn the work. 


FE curlous result f thatthe cathe fn the 
Beis have ‘become so accustomed to 

planet tha they edly. sue: thems ee 
erly rue that they pay more attention to 
any than an airplane. Even when a machine 
Sis 'down nan emerscacy landing, the eatle 
feluse te budgets the plot who bas to ook 
ou 

Not long ago, one ofthe Kelly Field cadets, 
pratt in pars ship, ese forced dows 
with broken piston fort” mies trom home: 
Cais dotted every Seld below but One = 
Soul tangular patch of cotton: Rather than 
bccn tom cow e eed or he 
ite fey sidelined in, and stopped Jas 
Short of a barbed'vise febce The nest day, 
tren the engine was Sued, he found the Bld 
Mets too sal to start fron and ad to tear 
own the fence and lar fom 3 neighboring 
reseay. 

inspite ofthe swarming planes at Randolph 
Pid," collsons ave ew. Usual, when 
Fookle Comes i after hs frst few solos and 
‘cr the a fled with wheeling Army plane, 


he circles about at a safe distance getting up 
nerve to land. One fledgeling, in the early 
days, flew around for an hour and a quarter 
before he could decide to come down. Such 
@ performance is known as a “biscuil-fun 
landing.” Tt gets its name from the legendary 
un supposed to have been invented by am 
Army Instructor to. shoot up biscuits and 
esp beginners alive while they made up their 
minds to land. 

To keep the planes separated as much as 
erie am imaginary Tine bisects Randotoh 

ld and extends indefinitely. The “A stage” 
planes take off and fly to one side of the line; 
the "B stage” ships to the other. The territory 
is further divided so each group heads off in a 
predetermined direction and often an insteuc- 
{or will have a practice field of his own fifteen 
‘or twenty miles away where his students make 
their instruction and solo hops. 


T KELLY Field training school, the four- 
month course is devoted to specialized 
fying. There are four kinds of war birds—the 
pursuit, observation, bombardment and al 
{ack pilots. Students are placed in the branch 
‘of the ar service for which they are best fitted, 
Firing oes on practically al day and dere 
is relatively little ground school. The Kelly 
Field classrooms are in the sky, In wasplike 
planes, the pursuit pilots twist’ and dive in 
sham battles high in the aie. Bombardment 
planes lumber along in raids beyond “the 
Hines.” Observation ships search or hidden 
“batteries” while attack machines streak low 
above the ground at three mis a minute rak- 
ing imaginary trenches with machine-gun fre. 
“One of the stories that has a permanent place 
in the lore of Kelly Field concerns a Southern 
pilot called “Blackie,” 
tack work was his special field of 
soloy, he used to chase jack rab 
prairie dive and bow! them 
‘wing tip as he shot past. Tt 
piloting and he tried It once 
lowngust caught his tilted pla 
lug into a mesquite bush, and the ship rolled 
like a cartwheel until it folded up. ‘Blackie 
rawled out undamaged but another dizzy 
scapade, a week later, "washed him out 


T THAT time, one student in each group 

soloed the ship out to a small practice field 
‘while the rest rode out in a truck. After all 
had had a turn flying the plane, another stu- 
dent took it back and the others bumped home 
lone the dusty roads. On this day, Blackie 
spied one of the trucks rumbling along head 
ing back to the field. With engine on ful 
Sorcnnd heed at be ot a tae macties 
that his propeller slipstream flapped the can- 
‘vas top. Then he pulled up ina rocketing wing- 
ver and prepared to dive again, intending to 
tive the rookies inside the scare of their lives. 
Tut he never finished that second dive. Hali- 
‘way down, be saw pouring out of the machine, 
shot the rookies he expected, but a truckload 
of generals! 

‘The work at Randolph Field covers $00 
hhours of ground school and flying time: that 
aU Kelly Field 137 hours of specialized training. 
Later in the course, cross-country flights are 
made to Galveston, on the Gull of Mexico 
‘and Brownsville, on the Rio Grande. Before 
the pilots leave Kelly Field, they switch 
around, making fights ia all four types of 

planes for added training. “A graduate from 

is given his coveted “wines” and com 
missioned 2 second Teutenant in the U.'S. 
Anny Air Corps Reserve with the rating 


and the distance covered by Army flyers 
last year totaled 44,000,000 miles, 
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‘WORK MIRACLES WITH 
ELECTRIC HOTBEDS | 


{Continued from pate ec) | 


plants im Tess than three months, using a 
heater unit below the hed, The plants were 
fof silable size three weeks earlier than thoue 
{in tmanure hotheds, “Cabbage plants grown 
in electric beds were transplanted in eighteen 
‘days while those i manure beds were meh 
souales, and those in coldcframes were jst 
peeping throsgh the sl 

An Oregon florist roots ninety-five percent 
fof bis plants in Bitcen days, whereas he sue 
ceed! in rooting oly forty pereent in thee 
months by former methods, “Another Hower 
rower found that ninety-five to ninety-eight 
ercent of his double petnias rooted in 
lectric beds, ia comparison with almost total 


failure by other methors, Geranium cuttings 
developed “a root. syatem three inches “ie 
Giameter_ in eighteen days, compared to a | 
‘mouth formerly” required. 


LECTRIC hotheds are 

hhow Jow the outdon 
2 point 300 miles north of the Arctic Circle, 
ig Sweden, is a 8:000-squate-toot ed that 
{used for rowing spinach, lettuce, dil, 
‘aulishes, cauliflower, parsley, and cicubers 
Near Stockholm is another hotbed covering 
14.000 square feet. 

he advantasey ofan ceticlly hated 
hotbed include the follow 

1. Feons twenty to thirty percent less thme 
is Fequired for germinating sews, rooting 
cating, ann growine plants 

2. Plants are of superior quality 

3, Heat Can ‘be regulated by hand oF 
thermostat. 

‘s Heat can be turned off, 
other! into a cold-tramne 

5. The entire bed does not have to be ree 
but every ear_—topseil canbe chanwed 
be plantings, 
when increased! heat is needed at end ol 
Browing period. 

7. Electricity” is cheaper than manure, in 
many localities, manure running as high’ as 
S200 to $400 for 4. sizshy-sie-foot bed, 
while electricity, at three cents per kilowatt- 
hour, will run from S240 to S12 4. season, 
‘Manitre lasts six weeks or less, while elec: 
teil ie etective thromghout the Year 

8. Electricity does not introduce disease to 
the soll, and gives off no odor 


TIE tre hotbed otters pois to 
almost anyone, whether inthe plants 
crowing business er not. The home owner 
tho Tikes to" have fresh vegetables "when 
Winter winds are blowing snow into drifts 
can operate alittle “twonsash” six-by-six- 
foot hetbed for two dollars or fess a month 
When spring i near, be can plant tomatoes, 
seypers ealtaze “and pettaps Hower seed, 
‘aed obiain plants that "will be the envy of 
Ail gardeners inthe. neighbarbood—except 
those wha also have electric hotbed, 
jomal Rurat Electric Project, whi 

tadying the problem of plant 
the following temperatures, which 
Were suggested by one investizator: 

Cees fity-sewen fo seventy-five degrees 


mverting the 


Fahrenbel; lettuce, Hfty-nine (o sixty-eight; 
cauliflower, Gfty to sixty-eight; peas, flty 
to sisty-elght; tomatoes, sixly-three 10 
seventy-five; nde, ity Aeven to seventy 


tees radishes, bity ‘to ffty-mine; and eu 
uikern, seveny-twre to eghty-two, ‘Tea 
perature of air iy hotbes ean Muctuate. In 
Fact, some ved require ty but growin plants, 
prticalasly roots, shovikl be Kept fairly umnic 
form. Cold-frame temperature should be 
regulated {rom thirty-five to thirty-nine de- 
frees. Customary methods are followed. in 
atering and Ventilating beds, except that 
Sie growers provide too much venation. 
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BATTERY 
RADIOS 
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FRESH! 


Never parched or toasted 


Camels burn slow and cool be- 
cause they're fresh. Made fresh 
and kept fresh in the Camel 
Humidor Pack, they bring you 
the full fragrance and aroma of 
choice Turkish and mild sun- 
ripened Domestic tobaccos in 
prime condition. Switch to Camels 
for just one day, then leave them 
—if you can. 


R. J. REYNOLDS TOBACCO COMPANY 


Smoke « FRESH cpt 


CameEns 


a Made FRESH — Kept FRESH 


